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ABSTRACT
Grange r  C a u s a l i t y  R e l a t i o n s h i p s  Between Domest ic  and 
E u r o c u r r e n c y  Money M arke ts
by
George A. Hachey,  J r .
U n i v e r s i t y  of  New Ham pshire ,  May 1985
T h i s  p a p e r  p r e s e n t s  a Granger  c a u s a l i t y  s t u d y  o f  t h e  r e l a t i o n s h i p  
be tw een  d o m e s t i c  and E u r o c u r r e n c y  money m a r k e t s  de nom ina te d  i n  v a r i o u s  
c u r r e n c i e s .  The m a r k e t s  examined a r e  t h o s e  den o m in a te d  i n  t h e  U. S. 
d o l l a r ,  B r i t i s h  s t e r l i n g ,  German d e u t s c h e  mark,  F rench  f r a n c  and J a p a n e s e  
y e n .  The p e r i o d  s t u d i e d  i s  be tween  J a n u a r y  1980 and June  1982. 
C o n s i d e r a b l e  a t t e n t i o n  i s  g i v e n  to  t h e  i n s t i t u t i o n a l  r e l a t i o n s h i p s  t h a t  
g o v e r n  t h e s e  m a r k e t s .  No s i n g l e  p a t t e r n  t o  d e s c r i b e  t h e  i n t e r m a r k e t  
r e l a t i o n s h i p s  emerges  from t h e  c a u s a l i t y  t e s t s .  An a t t e m p t  i s  made t o  
e x p l a i n  t h e  r e s u l t s  f o r  e a c h  m arke t  by r e f e r r i n g  t o  t h e  u n iq u e  
i n s t i t u t i o n a l  f a c t o r s  t h a t  a r e  o p e r a t i v e  i n  ea ch  m ark e t  d u r i n g  t h e  p e r i o d  
s t u d i e d .
v i
INTRODUCTION
The o b j e c t i v e  of  t h i s  r e s e a r c h  i s  t o  a s s e s s  t h e  i n t e g r a t i o n  of  
d o m e s t i c  ( i n t e r n a l )  and  E u r o c u r r e n c y  ( e x t e r n a l )  money m arke t  i n t e r e s t  
r a t e s  de nom ina te d  i n  t h e  same c u r r e n c y .  The e m p i r i c a l  methodology  used  
t o  t e s t  f i n a n c i a l  m arke t  i n t e g r a t i o n  b a s i c a l l y  i n v o l v e s  t h e  c o v a r i a t i o n  
b e tw e e n  r a t e s  i n  t h e  d i f f e r e n t  m a r k e t s . 1 I f  t h e  m a r k e t s  a r e  l e s s  t h a n  
p e r f e c t l y  i n t e g r a t e d ,  t h e n  t h e  r a t e s  of  one m arke t  w i l l  no t  a d j u s t  
i m m e d i a t e l y  t o  a r a t e  change  i n  t h e  o t h e r .  T h i s  c h a r a c t e r i s t i c  of  
m a r k e t s  s u g g e s t s  t h a t  t h e  e m p i r i c a l  t e s t s  a s s o c i a t e d  w i t h  t h e  n o t i o n  of 
'G r a n g e r  c a u s a l i t y '  c an  be u s e d  t o  t e s t  f o r  m arke t  i n t e g r a t i o n .
D e s p i t e  t h e  a s s o c i a t i o n  of  t h e  te rm  ' c a u s a l i t y '  w i t h  t h e  e m p i r i c a l  
t e s t s  u sed  i n  t h i s  r e s e a r c h ,  t h e r e  i s  no a s s u m p t io n  b e in g  made h e r e  t h a t  
one  i n t e r e s t  r a t e  ' c a u s e s '  t h e  o t h e r  i n  any d e t e r m i n i s t i c  s e n s e .
I n s t e a d ,  t h e  p e r s p e c t i v e  of  t h i s  r e s e a r c h  i s  to  d i s c e r n  t h e  e x t e n t  t o  
which  v a r i o u s  d o m e s t i c  and e x t e r n a l  i n t e r e s t  r a t e s  e x h i b i t  s i m i l a r  
b e h a v i o r  p a t t e r n s .  I f  t h e s e  i n t e r e s t  r a t e  movements o c c u r  c on te m pora n ­
e o u s l y ,  t h e n  i t  can be c o n c lu d e d  t h a t  t h e  d o m e s t i c  and e x t e r n a l  money 
m a r k e t s  f o r  t h e  a s s e t s  u n d e r l y i n g  t h e  r a t e s  a r e  c l o s e l y  i n t e g r a t e d  and 
t h a t  t h e  f i n a n c i a l  a s s e t s  a r e  h i g h l y  s u b s t i t u t a b l e .
The u n d e r l y i n g  p r o c e s s  which c a u s e s  s i m i l a r  p a t t e r n s  of movement 
b e tw e en  d o m e s t i c  and e x t e r n a l  i n t e r e s t  r a t e s  i s  no t  examined d i r e c t l y .  
I n s t e a d ,  i t  i s  assumed t h a t  e i t h e r  l i q u i d i t y  f lo w s  o c c u r  t h r o u g h  t h e  
a c t i v i t y  o f  some a r b i t r a g i n g  a g e n t  o r  a r e  e x p e c t e d  t o  o c c u r .  For  e i t h e r  
r e a s o n ,  t h e  a d j u s t m e n t  of i n t e r e s t  r a t e s  i n  b o t h  t h e  d o m e s t i c  and
1
2E u r o c u r r e n c y  m a r k e t s  t o  c h a n g in g  f i n a n c i a l  c o n d i t i o n s  s h o u l d  be r a p i d  and 
c o m p l e t e .  Slow a d j u s t m e n t  o r  an i n d e p e n d e n t  b e h a v i o r  p a t t e r n  f o r  any 
p a i r  of  i n t e r e s t  r a t e s  i n d i c a t e  t h a t  l i q u i d i t y  f lo w s  a r e  b l o c k e d .  When 
t h i s  o c c u r s ,  t h e  m a r k e t s  a r e  segm ented  from one a n o t h e r .
The f o l l o w i n g  p a i r s  o f  d o m e s t i c  and e x t e r n a l  i n t e r e s t  r a t e s  a r e  
exam ined :  U. S. c e r t i f i c a t e s  of d e p o s i t  -  E u r o d o l l a r ;  U. K. l o c a l
a u t h o r i t y  d e p o s i t  -  E u r o s t e r l i n g ;  German i n t e r b a n k  -  Euro  d e u t s c h e  mark;  
F r e n c h  i n t e r b a n k  -  Euro F r e n c h  f r a n c ;  and J a p a n e s e  Gensaki  b i l l  r a t e s  
-  Euro  y e n .  Each p a i r  i s  a n a l y z e d  w i t h  G ra n g e r  c a u s a l i t y  t e s t s  to  
d e t e r m i n e  t h e  n a t u r e  of  t h e  s t a t i s t i c a l  r e l a t i o n s h i p .  D a i ly  o b s e r v a t i o n s  
o v e r  t h e  p e r i o d  J a n u a r y  1980 t h r o u g h  June  1982 a r e  employed i n  t h e  
t e s t s .
T h i s  r e s e a r c h  i s  i m p o r t a n t  f o r  s e v e r a l  r e a s o n s .  F i r s t  i t  examines  
t h e  q u e s t i o n  of  w h e t h e r  o r  n o t  s p e c i f i c  E u r o c u r r e n c y  r a t e s  a r e  d e t e r m i n e d  
i n d e p e n d e n t l y  of  d o m e s t i c  r a t e s .  Fo r  example ,  has  t h e  F r e n c h  c a p i t a l  
c o n t r o l  p rogram  e f f e c t i v e l y  b l o c k e d  c a p i t a l  f lo w s  i n t o  F r a n c e  from t h e  
E u ro  F r e n c h  f r a n c  m arke t?  I f  s o ,  t h e n  t h e  i n t e r e s t  r a t e  s e r i e s  f rom t h e  
two m a r k e t s  s h o u ld  be u n r e l a t e d .  Have t h e  J a p a n e s e  and Euroyen  m a r k e t s  
become more c l o s e l y  i n t e g r a t e d  s i n c e  t h e  announced  l i f t i n g  of  J a p a n ' s  
c a p i t a l  c o n t r o l  program? I f  s o ,  t h e n  th e  two i n t e r e s t  r a t e  s e r i e s  s h o u ld  
be  r e l a t e d .  Are t h e  d o m e s t i c  and E u r o c u r r e n c y  m a r k e t s  d e n o m in a te d  i n  
U .S .  d o l l a r s ,  d e u t s c h e  marks and pounds s t e r l i n g  a s  c l o s e l y  i n t e g r a t e d  as  
i s  u s u a l l y  supposed?  Are t h e y  c o n te m p o ra n e o u s ly  d e t e r m i n e d ,  d o e s  one 
s e r i e s  l e a d  t h e  o t h e r  o r  i s  t h e r e  f e e d b a c k  be tw een  them?
3I t  i s  d i f f i c u l t  t o  d e v i s e  d i r e c t  t e s t s  of  t h e s e  p r o p o s i t i o n s .  
However ,  t h e  t im e  s e r i e s  t e s t s  u sed  i n  t h i s  s t u d y  o f f e r  i n d i r e c t  e v i d e n c e  
c o n c e r n i n g  t h e s e  q u e s t i o n s .
Second ,  t h i s  r e s e a r c h  i n d i c a t e s ,  f o r  t h e  v a r i o u s  c o u n t r i e s  s t u d i e d ,  
w h e t h e r  o r  n o t  t h e  E u r o c u r r e n c y  m a r k e t s  can  p l a y  a m ajo r  r o l e  i n  t h e  
f o r m u l a t i o n  of  m o n e ta ry  p o l i c y .  The more c l o s e l y  i n t e g r a t e d  a r e  a 
d o m e s t i c  and an e x t e r n a l  m a r k e t ,  t h e  g r e a t e r  t h e  i n f l u e n c e  t h e  e x t e r n a l  
m ark e t  has  on d o m e s t i c  m o n e ta ry  p o l i c y .  T h i s  i s  b e c a u s e  funds  w i l l  f low  
f r e e l y  t o  t a k e  a d v a n ta g e  o f  i n t e r e s t  d i f f e r e n t i a l s  t h a t  open up be tw een  
c o m p a ra b le  a s s e t s  i n  t h e  two m a r k e t s  t h e r e b y  c o m p l i c a t i n g  t h e  
i m p l e m e n t a t i o n  of  p a r t i c u l a r  m one ta ry  p o l i c y  d i r e c t i v e s .
F o r  e x a m p le ,  c o n s i d e r  a c e n t r a l  bank t r y i n g  t o  r e d u c e  d o m e s t i c  
i n t e r e s t  r a t e s  by i n c r e a s i n g  bank e x c e s s  r e s e r v e s .  I n t e r e s t  r a t e s  i n  t h e  
d o m e s t i c  and e x t e r n a l  m a r k e t  a r e  e q u a l  i n i t i a l l y .  I g n o r i n g  f o r  t h e  
moment income and p r i c e  e x p e c t a t i o n  a d j u s t m e n t s ,  t h e  d e c l i n e  i n  t h e  
d o m e s t i c  r a t e  w i l l  open a gap be tw een  i t  and t h e  e x t e r n a l  r a t e .  Dom est i c  
money h o l d e r s  w i l l  s h i f t  f u n d s  toward  t h e  e x t e r n a l  m arke t  to  t a k e  
a d v a n t a g e  o f  t h e  d i f f e r e n t i a l .  T h i s  a c t i o n  w i l l  d r i v e  t h e  d o m e s t i c  r a t e  
back  up .  As a r e s u l t ,  t h e  m o n e ta ry  a u t h o r i t i e s  must  t a k e  t h e  p r e s e n c e  of 
t h e  p a r a l l e l  e x t e r n a l  m a r k e t  i n t o  a c c o u n t  when f o r m u l a t i n g  p o l i c y .  The 
more i n t e g r a t e d  t h e  two m a r k e t s ,  t h e  q u i c k e r  t h e  r e a c t i o n  and t h e  l a r g e r  
t h e  volume of  fu n d s  f l o w i n g  t o  t h e  e x t e r n a l  m a r k e t .
The d i f f e r e n t  m arke t  c o m b i n a t i o n s  t e s t e d  i n  t h i s  p a p e r  can be c l a s s ­
i f i e d  i n t o  two g r o u p s  b a s e d  on w h e t h e r  c a p i t a l  c o n t r o l s  were i n  e f f e c t  
d u r i n g  t h e  p e r i o d  s t u d i e d .  No c a p i t a l  c o n t r o l  p rogram  a f f e c t e d  t h e
4i n t e r n a t i o n a l  f i n a n c i a l  t r a n s a c t i o n s  o f  B r i t i s h ,  German o r  American 
r e s i d e n t s .  I  h y p o t h e s i z e  t h a t  a  con tem poraneous  Granger  c a u s a l i t y  
f i n d i n g  w i l l  c h a r a c t e r i z e  t h e  Euro -  d o m e s t i c  i n t e r e s t  r a t e  r e l a t i o n s h i p  
be tw e en  t h e s e  m a r k e t  c o m b i n a t i o n s .  C a p i t a l  c o n t r o l s  were i n  e f f e c t  f o r  
F r e n c h  and J a p a n e s e  r e s i d e n t s ,  how ever .  I f  t h e s e  programs were 
c o m p l e t e l y  e f f e c t i v e ,  t h e n  no r e l a t i o n s h i p  w i l l  be found be tw een  i n t e r n a l  
and e x t e r n a l  money m a r k e t s  denom ina ted  i n  F rench  f r a n c s  o r  y e n .  I f  
c o n t r o l s  do n o t  t o t a l l y  b l o c k  f i n a n c i a l  f lo w s  be tw een  t h e  m a r k e t s ,  t h e n  
r e a l l y  any c a u s a l i t y  p a t t e r n  i s  p o s s i b l e  ( a l t h o u g h  c on tem poraneous  
c a u s a l i t y  i s  a d o u b t f u l  f i n d i n g ) .
The t h e s i s  i s  o r g a n i z e d  i n  t h e  f o l l o w i n g  way.  C h a p t e r  1 r e v i e w s  
p r e v i o u s  r e s e a r c h .  C h a p t e r  2 d i s c u s s e s  t h e  Granger  c a u s a l i t y  m ethodo logy  
u s e d  i n  t h e  e m p i r i c a l  t e s t s  on t h e  h y p o t h e s i s  of  i n t e g r a t e d  f i n a n c i a l  
m a r k e t s .  C h a p t e r  3 p r e s e n t s  an a r b i t r a g e  model  which s u g g e s t s  t h a t  
i n t e r n a l  and e x t e r n a l  money m ark e t  i n t e r e s t  r a t e s  s h o u ld  a d j u s t  q u i c k l y  
so  a s  t o  m a i n t a i n  a n a r r o w  d i f f e r e n t i a l  be tw een  them. C h a p t e r  4 
d i s c u s s e s  t h e  mean ing  of  f i n a n c i a l  m arke t  i n t e r g r a t i o n . I t  a l s o  examines  
t h e  c o n f l i c t i n g  f a c t o r s  a s s o c i a t e d  w i t h  d o m e s t i c  and E u r o c u r r e n c y  money 
m a r k e t s  t h a t  l e a d  t h e s e  m a r k e t s  t o  be e i t h e r  i n t e g r a t e d  o r  s e g m e n te d .  
C h a p t e r  5 p r e s e n t s  t h e  s c ope  o f  e m p i r i c a l  a n a l y s i s  i n  t h i s  p a p e r .
C h a p t e r  6 p r e s e n t s  t h e  r e s u l t s  o f  c a u s a l i t y  t e s t s  f o r  t h e  v a r i o u s  
i n t e r e s t  r a t e  p a i r s .  C h a p t e r  7 ha s  t h e  o v e r a l l  c o n c l u s i o n s  drawn from 
t h e  e m p i r i c a l  a n a l y s i s .
CHAPTER I
PRIOR RESEARCH 
Major  B r e t t o n  Wood’s P e r i o d  R e s e a r c h
The e a r l y  l i t e r a t u r e  on t h e  r e l a t i o n s h i p  be tw een  d o m e s t i c  and E u r o ­
c u r r e n c y  i n t e r e s t  r a t e s  d a t e s  f rom t h e  1 9 6 0 ' s .  These i n t i t i a l  s t u d i e s  
we re  i n t e r e s t e d  i n  t h e  d e t e r m i n a n t s  o f  t h e  E u r o d o l l a r  i n t e r e s t  r a t e . ^
The a u t h o r s  of  t h e s e  s t u d i e s  s u g g e s t  t h a t  t h e  m a r k e t s  a r e  segmented  and 
t h a t  t h e  E u r o d o l l a r  r a t e  a d j u s t s  v e r y  s l o w l y  t o  changes  i n  d o m e s t i c  
i n t e r e s t  r a t e s .  Thus,  t o  t e s t  t h e i r  m o d e l s ,  t h e y  used  h i g h l y  a g g r e g a t e d  
d a t a :  q u a r t e r l y ,  m on th ly  o r  w eek ly  a v e r a g e s  o f  d a i l y  o b s e r v a t i o n s .
The f i r s t  s t u d y  was by H e n d e r s h o t t  [41]  who a n a l y z e d  t h e  r e l a t i o n ­
s h i p  be tw een  U. S. T r e a s u r y  b i l l s  and E u r o d o l l a r  d e p o s i t  r a t e s  o v e r  t h e  
p e r i o d  1957-1964.  He e s t i m a t e d  s e v e r a l  models  o f  t h e  d e t e r m i n a n t s  of  
c h a n g e s  i n  t h e  E u r o d o l l a r  r a t e .  H is  e s t i m a t i n g  e q u a t i o n s  were  d e r i v e d  
f rom a Koyck- ty pe  p a r t i a l  a d j u s t m e n t  model  i n  which t h e  c u r r e n t  change  i n  
t h e  E u r o d o l l a r  r a t e  p a r t i a l l y  a d j u s t s  t o  t h e  gap be tw een  t h e  e q u i l i b r i u m  
E u r o d o l l a r  r a t e  and i t s  c u r r e n t  v a l u e .
H i s  h y p o t h e s i s  was t h a t  t h e  U. S. b i l l  r a t e  i s  t h e  m a jo r  d e t e r m i n a n t  
o f  t h e  e q u i l i b r i u m  E u r o d o l l a r  r a t e .  To t e s t  i t ,  H e n d e r s h o t t  f i r s t  
r e g r e s s e d  t h e  c u r r e n t  change i n  t h e  E u r o d o l l a r  r a t e  on t h e  a v e r a g e  U. S. 
b i l l  r a t e ,  t h e  a v e r a g e  E u r o d o l l a r  r a t e  and e l e v e n  s e a s o n a l  dummies. 
Month ly  d a t a  were  u s e d .  Both  i n t e r e s t  r a t e  r e g r e s s o r s  were s i g n i f i c a n t  
and  p o s s e s s e d  t h e  h y p o t h e s i z e d  s i g n s .  (T h e se  a r e  p o s i t i v e  f o r  t h e  U. S. 
r a t e  and n e g a t i v e  f o r  t h e  E u r o d o l l a r  r a t e . )  He d e t e r m i n e d  t h a t  t h e
5
6E u r o d o l l a r  r a t e  i n c r e a s e s  by 14 b a s i s  p o i n t s  f o r  e v e r y  100 b a s i s  p o i n t  
i n c r e a s e  i n  t h e  b i l l  r a t e .
A seco n d  model ,  a l s o  e s t i m a t e d  w i t h  m on th ly  d a t a ,  r e g r e s s e d  th e  
c u r r e n t  E u r o d o l l a r  r a t e  change  on c u r r e n t  and one and two p e r i o d  l a g g e d  
c h a n g es  i n  t h e  a v e r a g e  U. S. b i l l  r a t e .  A ga in ,  a l l  r e g r e s s o r s  were 
s i g n i f i c a n t  and i n d i c a t e d  a l a g g e d  a d j u s t m e n t  p r o c e s s  be tw een  t h e  two 
r a t e s .  T h i s  model e s t i m a t e d  a 23 b a s i s  p o i n t  r e a c t i o n  of  t h e  E u r o d o l l a r
r a t e  t o  a 100 b a s i s  p o i n t  r i s e  i n  t h e  b i l l  r a t e .  S i m i l a r  models  u s i n g
q u a r t e r l y  d a t a  c o n f i r m e d  t h e  m i ld  im m ed ia te  r e a c t i o n  of  t h e  E u r o d o l l a r  
r a t e  t o  f l u c t u a t i o n s  i n  t h e  U. S. T r e a s u r y  b i l l  r a t e  and a l s o  s u g g e s t e d  a
l o n g  l a g g e d  a d j u s t m e n t  p r o c e s s  b e f o r e  t h e  E u r o d o l l a r  r a t e  r e a c h e d  i t s
e q u i l i b r i u m  l e v e l  [4 1 ,  p .  4 6 3 ] ,
H e n d e r s h o t t ' s  work ,  w i t h  h i n d s i g h t ,  s u f f e r s  f rom t h e  f o l l o w i n g  
p r o b l e m s .  F i r s t ,  he  u se d  a v e r a g e d  d a t a .  The U, S. b i l l  and E u r o d o l l a r  
r a t e  s e r i e s  were m on th ly  o r  q u a r t e r l y  a v e r a g e s  of  d a i l y  d a t a .  Data  
a g g r e g a t i o n  can o b s c u r e  t h e  r e a c t i o n  p a t t e r n s  of  two v a r i a b l e s .  A l though  
a v e r a g e d  d a t a  m ig h t  be a d e q u a t e  t o  t e s t  t h e  l o n g ,  s low  a d j u s t m e n t  p r o c e s s  
p o r t r a y e d  by H e n d e r s h o t t ' s  m o d e l ,  more r e c e n t  t h i n k i n g  on t h e  e f f i c i e n c y  
o f  f i n a n c i a l  m a r k e t s  s u g g e s t s  t h a t  a d j u s t m e n t s  be tw een  s u c h  m a r k e t s  
s h o u l d  t a k e  p l a c e  r a p i d l y .  Thus ,  a c t u a l  o b s e r v a t i o n s  of  t h e  t ime  s e r i e s  
a r e  p r e f e r r e d  t o  a v e r a g e s  o v e r  t im e .
Second ,  t h e  r e l a t i o n s h i p  be tw een  E u r o d o l l a r  and T r e a s u r y  b i l l  r a t e s  
w h ich  H e n d e r s h o t t  does  f i n d  may be f u r t h e r  o b s c u re d  by th e  i n c l u s i o n  of  
11 s e a s o n a l  dummies i n  h i s  e s t i m a t i n g  e q u a t i o n .  He i n c l u d e d  t h e s e  
dummies t o  p i c k  up r e g u l a r  demand and s u p p l y  p a t t e r n s  f o r  E u r o d o l l a r
7l o a n s  and d e p o s i t s  t h a t  would s i m i l a r l y  a f f e c t  t h e  d e p o s i t  r a t e .  As an 
e x a m p le ,  com m erc ia l  banks  may need a d d i t i o n a l  l i q u i d i t y  p r i o r  t o  r e g u l a r  
r e p o r t i n g  d a t e s  and w i l l  t u r n  t o  t h e  E u r o c u r r e n c y  m a r k e t  as  one s o u r c e  of  
t h e s e  funds  [19 ,  p .  6 ] .  However,  t h e  p r e s e n c e  of  s e a s o n a l  movements i n  
i n t e r e s t  r a t e s  s h o u ld  be v e r i f i e d  and no t  . j u s t  assumed b e f o r e  i n c l u d i n g  
t h e  s e a s o n a l  dummies i n  a  r e g r e s s i o n  e q u a t i o n .
T h i r d ,  t h e  p a r t i a l  a d j u s t m e n t  model  t h a t  he used  does  no t  a l l o w  f o r  
e x p l i c i t  t e s t s  of  the  v a r i o u s  t y p e s  of  r e l a t i o n s h i p s  t h a t  can e x i s t  
be tw een  t im e  s e r i e s  of  economic  v a r i a b l e s .  The s t a n d a r d  e c o n o m e t r i c  
a p p ro a c h  he used  r e q u i r e s  a t h e o r e t i c a l  d e t e r m i n a t i o n  o f  what  i s  t h e  
endogenous  and what  i s  t h e  exogenous  i n t e r e s t  r a t e .  The t ime s e r i e s  
models  of c a u s a l i t y  d i s c u s s e d  l a t e r  i n  t h i s  p a p e r  a l l o w  f o r  a d e t e r ­
m i n a t i o n  of  which r a t e  i s  e x o g e n o u s ,  w h e t h e r  t h e y  f e e d b a c k  on e a c h  o t h e r ,  
a r e  d e t e r m i n e d  s i m u l t a n e o u s l y  o r  a r e  n o t  r e l a t e d  a t  a l l  [60 ,  p .  1 2 ] .
F o u r t h ,  H e n d e r s h o t t ' s  r e s u l t s  f rom t h e  model  w i t h  l a g g e d  T r e a s u r y  
b i l l  r a t e s  as  r e g r e s s o r s  s u g g e s t  t h a t  E u r o d o l l a r  r a t e s  r e s p o n d  t o  changes  
i n  b i l l  r a t e s  w i t h  a l a g .  I t  i s  now f e l t  t h a t  t h e  r e l e v a n t  m easure  of  
l a g g e d  r e s p o n s e  s h o u ld  be e x p r e s s e d  a s  t h a t  which  e x i s t s  ov e r  and above 
t h e  a u t o c o r r e l a t i o n  s t r u c t u r e  of  t h e  endogenous  v a r i a b l e  i t s e l f  [60,  p. 
12 ] .  A ga in ,  t h e  t ime s e r i e s  models  d e s c r i b e d  l a t e r  on t a k e  t h i s  
c o n s i d e r a t i o n  i n t o  a c c o u n t .
Kwack [53]  e x t e n d e d  H e n d e r s h o t t ' s  work by a d d i n g  a s  e x p l a n a t o r y  
v a r i a b l e s  s h o r t - t e r m  i n t e r e s t  r a t e s  f rom Canada ,  t h e  U n i t e d  Kingdom and 
West  Germany t o  t h e  U. S. b i l l  r a t e .  These r a t e s  r e p r e s e n t  a l t e r n a t i v e  
i n v e s t m e n t  r e t u r n s  i n  m a r k e t s  co m p e t in g  w i t h  t h e  E u r o c u r r e n c y  m a r k e t .  
A l s o ,  Kwack dropped  t h e  s e a s o n a l  dummies from h i s  e q u a t i o n .
i
8With  t h e  i n c l u s i o n  o f  t h e  f o r e i g n  r a t e s ,  Kwack found  t h a t  t h e  E u r o ­
d o l l a r  r a t e  would  i n c r e a s e  by 5 1 .2  b a s i s  p o i n t s  i n  t h e  f i r s t  q u a r t e r  
a f t e r  a one p e r c e n t  i n c r e a s e  i n  t h e  U. S. b i l l  r a t e  and t h a t  99% o f  t h e  
a d j u s t m e n t  would  be o v e r  i n  8 q u a r t e r s .  Kwack t h u s  s u b s t a n t i a l l y  
r e p l i c a t e d  H e n d e r s h o t t ' s  f i n d i n g s  w h i l e  u s i n g  a more c o m p le te  s p e c i f i c a ­
t i o n  of  v a r i a b l e s .
Kwack's  work s u f f e r s  f rom t h e  same f u n d a m e n ta l  p rob lem s  a s  does 
H e n d e r s h o t t ' s . I n s t e a d  o f  t e s t i n g  t h e  e x o g e n e i t y  o f  t h e  b i l l  r a t e  a s  i s  
p o s s i b l e  w i t h  t h e  c a u s a l i t y  m o d e l s ,  he assumes  i t .  A l s o ,  h i s  d a t a  r em ain  
q u a r t e r l y  a v e r a g e s  of  w eek ly  o b s e r v a t i o n s .
I n  a d d i t i o n ,  Kwack e n c o u n t e r e d  a prob lem t h a t  H e n d e r s h o t t  a v o i d e d .  
Kwack 's  sample p e r i o d ,  t h e  t h i r d  q u a r t e r  of  1960 t h r o u g h  t h e  f o u r t h  
q u a r t e r  of 1967,  i n c l u d e s  s e v e r a l  q u a r t e r s  d u r i n g  which  th e  V o l u n t a r y  
F o r e i g n  C r e d i t  R e s t r a i n t  p rog ram of  c a p i t a l  c o n t r o l s  impeded o u t f l o w s  of  
f u n d s  from t h e  U n i t e d  S t a t e s .  T h i s  p rogram was i n  e f f e c t  f rom 1965 to  
1974.  I t  p r e v e n t e d  U. S. banks  and o t h e r  f i n a n c i a l  i n s t i t u t i o n s  from 
i n c r e a s i n g  t h e  l e v e l  of  l o a n s  made a b ro a d  [36 ,  p . 5 8 ] .  A c a p i t a l  c o n t r o l  
p r o g ra m  l i k e  t h i s  one t e n d s  t o  i n s u l a t e  t h e  e x t e r n a l  m arke t  f rom d o m e s t i c  
c r e d i t  c o n d i t i o n s .  T h i s  i s  t h e  most  p l a u s i b l e  e x p l a n a t i o n  f o r  Kwack's  
f i n d i n g  a c o n s i d e r a b l y  l o n g e r  a d j u s t m e n t  p e r i o d  t h a n  d i d  H e n d e r s h o t t .  
Kwack 's  e r r o r  i s  t o  o v e r l a p  a s t r u c t u r a l  change i n  t h e  i n t e r n a l - e x t e r n a l  
r a t e  r e l a t i o n s h i p  w i t h  h i s  sample p e r i o d .  T h i s  can l e a d  to  a d i s t o r t i o n  
o f  t h e  p a r a m e t e r  e s t i m a t e s .  Kwack s h o u l d  have e i t h e r  u se d  a dummy to  
c a p t u r e  t h e  e f f e c t  of  c o n t r o l s  o r  o m i t t e d  t h e  c a p i t a l  c o n t r o l  p e r i o d  
f rom  h i s  s a m p le .
9P o s t  B r e t t o n  Woods/ P a r  Value Exchange  R a t e /  C a p i t a l  C o n t r o l  R e s e a r c h
A f a r  d i f f e r e n t  s e t  o f  i n s t i t u t i o n a l  a r r a n g e m e n t s  have c h a r a c t e r i z e d  
i n v e s t i g a t i o n s  of  t h e  r e l a t i o n s h i p  be tw een  i n t e r n a l  and e x t e r n a l  m arke t  
i n t e r e s t  r a t e s  s i n c e  t h e  H e n d e r s h o t t  and Kwack s t u d i e s .  The f i r s t  of  
t h e s e  i n s t i t u t i o n a l  ch a n g es  i s  t h e  breakdown of  t h e  B r e t t o n  Woods s y s te m  
o f  f i x e d  exc hange  r a t e s  and t h e  a p p e a r a n c e  of a s y s te m  where exchange  
r a t e s  a d j u s t  more f r e e l y  t o  s i g n i f i c a n t  i n t e r n a t i o n a l  d e v e lo p m e n t s .  The 
s e c o n d  change  i s  t h e  w i n d i n g  down of c a p i t a l  c o n t r o l  prog rams i n  t h e  
U n i t e d  S t a t e s  (197A) ,  West Germany (197A) ,  t h e  U n i t e d  Kingdom (1979)  a n d ,  
more r e c e n t l y  and l e s s  c o m p l e t e l y ,  i n  J a p a n .
These  i n s t i t u t i o n a l  c hanges  have p r o b a b l y  a f f e c t e d  t h e  i n t e r n a l  -  
e x t e r n a l  i n t e r e s t  r a t e  r e l a t i o n s h i p .  The a b o l i t i o n  of f i x e d  exchange  
r a t e s  may have s h i f t e d  some of  t h e  a d j u s t m e n t  t o  ch a n g in g  r e a l  and 
f i n a n c i a l  c o n d i t i o n s  o n to  t h e  c u r r e n c y  m a r k e t s  and away from t h e  c r e d i t  
m a r k e t s  [36,  p .  7 6 ] .  T h i s  would t e n d  t o  weaken i n t e r - m a r k e t  i n t e r e s t  r a t e  
l i n k a g e s .  Even i f  c r e d i t  m a r k e t s  i n  two c o u n t r i e s  a r e  i n t e g r a t e d ,  
i n t e r e s t  r a t e s  i n  t h e s e  m a r k e t s  can  move i n d e p e n d e n t l y  of  one a n o t h e r  i f  
any  d e p a r t u r e  f rom i n t e r e s t  r a t e  p a r i t y  c a u se d  by i n t e r e s t  r a t e  movements 
i s  c o r r e c t e d  by a c o m p e n s a t i n g  movement i n  s p o t  and f o rw ard  exchange  
r a t e s  [36 ,  p .  5 5 ] .  On t h e  o t h e r  h a n d ,  t h e  a b o l i t i o n  of c a p i t a l  c o n t r o l s  
i n c r e a s e s  t h e  f reedom  w i t h  which a r b i t r a g e  funds  f low  be tw een  m a r k e t s .
T h i s  d e f i n i t e l y  s t r e n g t h e n s  such  i n t e r e s t  r a t e  l i n k a g e s .  The n e t  e f f e c t  
o f  t h e s e  and o t h e r  i n s t i t u t i o n a l  c hanges  on t h e  i n t e r e s t  r a t e  r e l a t i o n ­
s h i p  r e q u i r e s  e m p i r i c a l  s t u d y .
10
Two t y p e s  of  s t u d i e s  on t h e  r e l a t i o n s h i p  be tw een  d o m e s t i c  and 
E u r o c u r r e n c y  r a t e s  a p p e a r  i n  t h i s  p e r i o d .  The f i r s t  employs r e d u c e d  form 
s o l u t i o n s  d e r i v e d  from models  of  E u r o d o l l a r  d e p o s i t  s u p p ly  and demand.
The second  u s e s  v a r i o u s  fo rms  o f  t ime  s e r i e s  a n a l y s i s .
F i n n e r t y  and Schneewe is  [32]  e x t e n d  and u p d a t e  t h e  s t u d i e s  of  
H e n d e r s h o t t ,  Kwack and o t h e r s  who e s t i m a t e d  t h e  c o e f f i c i e n t s  on v a r i a b l e s  
h y p o t h e s i z e d  t o  be d e t e r m i n a n t s  of  t h e  E u r o d o l l a r  i n t e r e s t  r a t e .  They 
a n a l y z e  t h e  p e r i o d  1968 t h r o u g h  1977 u s i n g  m onth ly  o b s e r v a t i o n s  of  t h r e e  
month i n t e r e s t  r a t e s  and exchange  m arke t  v a r i a b l e s .  The p e r i o d  i s  
s u b d i v i d e d  i n t o  t h e  f i x e d  exchange  r a t e / c a p i t a l  c o n t r o l  p e r i o d  (1968 
t h r o u g h  1973) and t h e  f l e x i b l e  exc hange  r a t e / p o s t  c a p i t a l  c o n t r o l  p e r i o d  
(19 73 t h r o u g h  1978) .  The a u t h o r s  r e g r e s s  changes  i n  t h e  E u r o d o l l a r  
l e n d i n g  r a t e  on com pa rab le  U. S. money m a r k e t  r a t e s  ( a l t e r n a t e l y  u s i n g  
t h e  T r e a s u r y  b i l l  and com m erc ia l  p a p e r  r a t e  as  t h e  d o m e s t i c  i n t e r e s t  r a t e )  
t h e  E n g l i s h  l o c a l  a u t h o r i t y  r a t e ,  t h e  Euro  DM r a t e ,  t h e  f o rw ard  premium 
on e i t h e r  E n g l i s h  o r  German f o r e i g n  exchange  ( a s  a m easu re  of exchange  
m a r k e t  a n t i c i p a t i o n )  and a v a r i a b l e  c a p t u r i n g  " t h e  s t a t e  of  t h e  f o r e i g n  
e xc hange  m a r k e t "  (a  m ea s u re  of  r i s k  based  on t h e  m agn i tude  of  t h e  weekly 
change  i n  t h e  v a lu e  of  e i g h t  c u r r e n c i e s ) .
The a u t h o r s  run  r e g r e s s i o n s  on t h e  e n t i r e  sample and on e a c h  s u b -  
s a m p l e .  F o l lo w in g  a r e  t h e  main r e s u l t s .  F i r s t ,  t h e  commerc ia l  p a p e r  r a t e  
o f f e r s  a b e t t e r  e x p l a n a t i o n  of  t h e  E u r o d o l l a r  l e n d i n g  r a t e  t h a n  does  t h e  
T r e a s u r y  b i l l  r a t e .  Second ,  t h e  d o m e s t i c  r a t e s  have l a r g e r  c o e f f i c i e n t s  
i n  t h e  l a t e r  p e r i o d  ( t h a t  on t h e  commerc ia l  p a p e r  r a t e s  i s  . 9 4 ) .  By 
c o n t r a s t ,  t h e  Euro  DM r a t e  has  t h e  h i g h e s t  c o e f f i c i e n t  i n  t h e  e a r l i e r
A
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p e r i o d  ( . 7 5 ) .  The l a t t e r  r e s u l t  a g a i n  shows t h e  l a c k  o f  i n t e g r a t i o n  
be tw e en  t h e  two m a r k e t s  d u r i n g  t h e  c a p i t a l  c o n t r o l  p e r i o d  and t h e  g r e a t e r  
d e g r e e  of  i n t e g r a t i o n  t h a t  o c c u r s  once c o n t r o l s  a r e  l i f t e d .
G iddy ,  Dufey and Min [35]  a d d r e s s  t h e  q u e s t i o n  of  d i f f e r e n t i a l  r a t e s  
o f  a d j u s t m e n t  i n  d o m e s t i c  and E u r o c u r r e n c y  m a r k e t s  t h r o u g h  a s t u d y  o f  t h e  
d e t e r m i n a n t s  of  t h e  s p r e a d  be tw een  E u r o d o l l a r  and U. S. bank l e n d i n g  and 
d e p o s i t  r a t e s .  They r e g a r d  t h e  E u r o d o l l a r  and U. S. d o m e s t i c  money 
m a r k e t s  as  c om pe t ing  segm en ts  of t h e  t o t a l  m arke t  f o r  d o l l a r  de nom ina te d  
c r e d i t  [35 ,  p .  5 1 ] .  However,  t h e y  a rg u e  t h a t ,  u n l i k e  E u r o b a n k s ,  t h e  
American  ban k in g  i n d u s t r y  i s  a f f e c t e d  by i n e f f i c i e n c i e s  t h a t  r e t a r d  how 
q u i c k l y  l e n d i n g  and d e p o s i t  r a t e s  r e spond  t o  c h a n g in g  f i n a n c i a l  
c o n d i t i o n s .  These  i n e f f i c i e n c i e s  i n c l u d e  p r i c e  r i g i d i t i e s ,  o l i g o p o l i s t i c  
m a r k e t  c o n d i t i o n s  t h a t  c r e a t e  b a r r i e r s  t o  e n t r y  and c o s t  d i f f e r e n c e s  
c r e a t e d  by a more s t r i n g e n t  r e g u l a t o r y  e n v i r o n m e n t  [35 ,  p .  5 4 ] .
Eurobanks  and E u r o d o l l a r  i n t e r e s t  r a t e s  a r e  f r e e  of g o v e r n m e n ta l  and 
c o m p e t i t i v e  r e s t r a i n t s  and a r e  t h e r e f o r e  e x p e c t e d  t o  r e a c t  more 
p r o m p t l y .
The a u t h o r s  t e s t  t h i s  h y p o t h e s i s  by g a u g in g  t h e  d i r e c t i o n  of change 
i n  t h e  U. S. -  E u r o d o l l a r  l e n d i n g  and d e p o s i t  r a t e  d i f f e r e n t i a l s  to  
c h a n g in g  c r e d i t  c o n d i t i o n s  i n  t h e  U. S. and f o r e i g n  money m a r k e t s .  They 
r e g r e s s  t h e s e  d i f f e r e n t i a l s  a g a i n s t  s e v e r a l  i n d i c a t o r s  of  c r e d i t  t i g h t ­
n e s s :  t h e  U. S. f e d e r a l  fu n d s  r a t e ,  n e t  s h o r t - t e r m  German c a p i t a l  
f lo w s  and t h e  U. S. l o a n  -  d e p o s i t  r a t e  d i f f e r e n t i a l .  Most r e l e v a n t  t o  
t h i s  p r o p o s a l  i s  t h e i r  d e p o s i t  r a t e  e q u a t i o n .  The l e f t  hand  s i d e  
v a r i a b l e  i s  t h e  E u r o d o l l a r  d e p o s i t  r a t e  minus t h e  U. S. c e r t i f i c a t e  of
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d e p o s i t  r a t e .  I f  t h i s  d i f f e r e n t i a l  w idens  when c r e d i t  t i g h t e n s  and v i c e  
v e r s a ,  t h e n  i t  a p p e a r s  t h a t  t h e  CD r a t e  a d j u s t m e n t  l a g s  b e h in d  t h e  
E u r o d o l l a r  r a t e  a d j u s t m e n t .
The a u t h o r s '  e m p i r i c a l  r e s u l t s  show t h a t  t h i s  gap i n c r e a s e s  w i t h  i n ­
c r e a s e s  i n  t h e  f e d e r a l  fu n d s  r a t e ,  d e c r e a s e s  w i t h  i n c r e a s e s  i n  German 
s h o r t - t e r m  c a p i t a l  f low s  and i n c r e a s e s  w i t h  i n c r e a s e s  i n  U. S. l o a n  -  
d e p o s i t  r a t e  s p r e a d  [35 ,  p .  6 2 ] .  A l l  of  t h e s e  r e l a t i o n s  a r e  as  t h e y  
h y p o t h e s i z e d .  The a u t h o r s  i n t e r p r e t  t h e i r  f i n d i n g s  a s  s u p p o r t i n g  " t h e  
v iew t h a t  U. S. r a t e s  show g r e a t e r  s t i c k i n e s s  t h a n  E u r o d o l l a r  r a t e s ,  and 
t h a t  t h e  E u r o d o l l a r  m arke t  i s  i n  g e n e r a l  more c o m p e t i t i v e  and f l e x i b l e "
[35 ,  p . 6 4 ] ,
The p a p e r s  r ev i e w e d  above o f f e r  c o n f l i c t i n g  e v i d e n c e  on t h e  l e a d - l a g  
r e l a t i o n s h i p  be tw een  E u r o d o l l a r  d e p o s i t  and U. S. money m arke t  i n t e r e s t  
r a t e s .  H e n d e r s h o t t  and Kwack s u g g e s t  t h a t  i n t e r e s t  r a t e  changes  f i r s t  
a r i s e  i n  d o m e s t i c  m a r k e t s  and e s p e c i a l l y  i n  t h e  U. S. m a r k e t .  A r b i t r a g e  
t r a n s a c t i o n s  o r  t h e  p o t e n t i a l  f o r  a r b i t r a g e  t r a n s a c t i o n s  a r e  t h e  
mechanisms t h a t  t r a n s m i t  ch a n g es  i n  d o m e s t i c  c r e d i t  c o n d i t i o n s  t o  t h e  
e x t e r n a l  m a r k e t s .  A p p a r e n t l y  l i t t l e  c r e d e n c e  was g i v e n  t o  t h e  n o t i o n  t h a t  
c h a n g e s  i n  E u r o d o l l a r  c r e d i t  c o n d i t i o n s  c o u ld  have much impac t  on t h e  U. S. 
d o m e s t i c  m a r k e t .  H e n d e r s h o t t  e x p l a i n e d  t h i s  p a t t e r n  by c l a i m i n g  " t h a t  
o n l y  a s m a l l  p r o p o r t i o n  of  U. S. b i l l  h o l d e r s  a r e  l i k e l y  t o  be s e n s i t i v e  
t o  f o r e i g n  r a t e s ,  w h i l e  t h e  b i l l  r a t e  i n f l u e n c e s  v i r t u a l l y  a l l  E u r o d o l l a r  
d e p o s i t  h o l d e r s "  [41 ,  p .  4 5 6 ] .  O t h e r  a u t h o r s  h o l d  s i m i l a r  v i e w s . ^  
A l t e r n a t i v e l y ,  Giddy,  Dufey and Min o f f e r  e m p i r i c a l  e v i d e n c e  i n  s u p p o r t
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o f  t h e i r  a rg u m e n ts  t h a t  i n s t i t u t i o n a l  c h a r a c t e r i s t i c s  make U. S. r a t e  
ch a n g es  l a g  b e h in d  t h o s e  o f  E u r o d o l l a r  d e p o s i t  r a t e s . ^
I n  f a c t ,  t h i s  l e a d - l a g  r e l a t i o n s h i p ,  i f  a c t u a l l y  p r e s e n t ,  need  no t  
be c o n s t a n t .  D i f f e r e n t  p a t t e r n s  may a p p e a r  d u r i n g  d i f f e r e n t  t ime  
p e r i o d s .  The p rob lem  i s  t o  s e l e c t  a p a r t i c u l a r  t ime and t h e n  u se  an 
a p p r o p r i a t e  m ethodology  to  t e s t  f o r  t h e  n a t u r e  of  t h e  r e l a t i o n s h i p .  To 
g e t  a b e t t e r  i d e a  of t h e  e m p i r i c a l  p r o c e s s e s  a t  work,  Kaen and Hachey 
[50]  c o n d u c te d  a more d i r e c t  t e s t  of t h e  l e a d - l a g  r e l a t i o n s h i p  be tw een  t h e  
U. S. d o m e s t i c  and E u r o d o l l a r  m a r k e t s .
Kaen and Hachey f o c u s e d  t h e i r  G ra nge r  c a u s a l i t y  t e s t s  on t h e  p o s t ­
c a p i t a l  c o n t r o l ,  p o s t - B r e t t o n  Woods p e r i o d .  V a r io u s  d o m e s t i c  money m a r k e t  
i n s t r u m e n t s  and E u r o c u r r e n c y  d e p o s i t s  d e n om ina te d  i n  b o th  U. S. d o l l a r s  
and pounds s t e r l i n g  were  u s e d .  The p e r i o d s  S t u d i e d  were from 1974 or  
1976 th r o u g h  1981 f o r  t h e  d o l l a r  denom ina ted  m a r k e t s  and from 1979 
t h r o u g h  1981 f o r  t h e  s t e r l i n g  m a r k e t .  These  t e s t s  d i s c l o s e d  s e v e r a l  
i n s t a n c e s  of u n i d i r e c t i o n a l  c a u s a l i t y  r u n n i n g  from t h e  d o m e s t i c  m arke t  to  
t h e  E u r o c u r r e n c y  m a r k e t .  T h i s  o c c u r r e d  a t  c e r t a i n ,  b u t  no t  a l l ,  l e a d - l a g  
s t r u c t u r e s  f o r  t h e  com m erc ia l  p a p e r  and c e r t i f i c a t e  of  d e p o s i t  m ark e t  i n  
t h e  U. S. and f o r  t h e  i n t e r b a n k  s t e r l i n g  m arke t  i n  t h e  U. K. The 
r e l a t i o n s h i p  be tw een  U. S. T r e a s u r y  b i l l  and E u r o d o l l a r  r a t e s  was 
d om ina ted  by f e e d b a c k .  Tha t  be tween  U. K. T r e a s u r y  b i l l  and E u r o s t e r l i n g  
r a t e s  was t y p i f i e d  by c on te m pora ne ous  a d j u s t m e n t  i n  some i n s t a n c e s ;  
f e e d b a c k  and u n i d i r e c t i o n a l  c a u s a l i t y  f rom t h e  b i l l  to  t h e  E u r o s t e r l i n g  
m a r k e t  i n  o t h e r s .  In c o n t r a s t  t o  t h e  r e s u l t s  of  Giddy ,  Dufey and Min,
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how ever ,  n o t  one i n s t a n c e  of  u n i d i r e c t i o n a l  c a u s a l i t y  f rom t h e  e x t e r n a l  
t o  t h e  i n t e r n a l  m arke t  was d i s c o v e r e d .
Kaen,  Booth and Helms [49] a l s o  c o n d u c te d  a c a u s a l i t y  s t u d y  on t h e  
d o m e s t i c  -  e x t e r n a l  i n t e r e s t  r a t e  r e l a t i o n s h i p .  In  an a t t e m p t  t o  a v o id  
t h e  t im e  d i f f e r e n t i a l  p ro b le m  c r e a t e d  by compar ing  i n t e r e s t  r a t e s  
o b t a i n e d  f rom m a r k e t s  i n  New York and London, t h e  a u t h o r s  t e s t e d  d a i l y  
p r i c e  changes  o f  f u t u r e  c o n t r a c t s  f o r  t h r e e  month E u r o d o l l a r  t ime  
d e p o s i t s ,  d o m e s t i c  c e r t i f i c a t e s  of  d e p o s i t  and U. S. T r e a s u r y  b i l l s .
S i n c e  t h e  o b s e r v a t i o n s  on e a c h  c o n t r a c t  a r e  c l o s i n g  p r i c e s  i n  C h i c a g o ,  
t h e  t ime  d i f f e r e n t i a l  p rob lem  does  n o t  a r i s e .
The a u t h o r s  s t u d y  t h e  p e r i o d  from December 1981 th r o u g h  June  1982. 
They c o n c lu d e  t h a t  " t h e  p r i c e  c hanges  f o r  t h e  E u r o d o l l a r  and U. S. 
T r e a s u r y  b i l l  o r  d o m e s t i c  bank CD c o n t r a c t s  e x h i b i t  c on tem poraneous  
b e h a v i o r "  [49 ,  p . 1 2 ] .  The p r i c e s  of  t h e s e  c o n t r a c t s  a r e  d e t e r m i n e d  
c o n c u r r e n t l y ;  t h e r e  i s  no l a g g e d  r e l a t i o n s h i p  from one c o n t r a c t  t o  t h e  
o t h e r .
T h i s  r e s u l t  can  be I n t e r p r e t e d  i n  two w ays .  F i r s t ,  Kaen, Booth and 
Helms c o n c lu d e  t h a t  " t h e r e  may have been  i n s t i t u t i o n a l  b a r r i e r s  and 
s t r u c t u r a l  f e a t u r e s  a s s o c i a t e d  w i t h  t h e  u n d e r l y i n g  m a r k e t s  which hampered 
t h e  a d j u s t m e n t  p r o c e s s "  [49 ,  p .  1 3 ] .  In  o t h e r  w o rd s ,  t h e  c a s h  m a r k e t s  
behave  d i f f e r e n t l y  t h a n  t h e  f u t u r e s  m a r k e t s .  A l t e r n a t i v e l y ,  t h e  c a s h  and 
f u t u r e s  m a r k e t s  may be i d e n t i c a l .  I f  t h i s  view o f  t h e  r e l a t i o n s h i p  i s  
t r u e ,  t h e n  t h e  d i f f e r e n c e  be tw een  t h i s  s tu d y  and t h e  c a u s a l i t y  r e s u l t s  of 
[50]  may be due t o  e i t h e r  t h e  f r e q u e n c y  of  t h e  d a t a  o r  t h e  p a r t i c u l a r  
sample  p e r i o d  i n v e s t i g a t e d .  The b r e v i t y  of  t h e  sample p e r i o d  and t h e
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s m a l l  number of  c o n t r a c t s  s t u d i e d  c lo u d  t h e  f i n d i n g s  of  t h i s  s t u d y .  A 
more e x t e n s i v e  s t u d y  o f  t h e s e  m a r k e t s  i s  ne e ded  b e f o r e  any g e n e r a l  
c o n c l u s i o n s  can  be drawn.
Har tman [40] a l s o  u s e s  G r a n g e r  c a u s a l i t y  t e c h n i q u e s  t o  s t u d y  th e  
r e l a t i o n s h i p  be tw een  E u r o d o l l a r  and U. S. d o m e s t i c  i n t e r e s t  r a t e s .  Fo r  a 
d o m e s t i c  r a t e ,  he chose  t h e  r a t e  on 90 -  119 day comm erc ia l  p a p e r .  Weekly 
o b s e r v a t i o n s  o v e r  a 1971-1978 sample  p e r i o d  a r e  u s e d .  D i r e c t  Granger  
t e s t s  a r e  c o n d u c te d  f o r  t h e  e n t i r e  p e r i o d  a s  w e l l  as  two s u b p e r i o d s ,  
1971-1974 and 1975-1978 .  These  b r e a k s  a r e  made so a s  t o  examine  t h e  
s t r u c t u r a l  r e l a t i o n s h i p  be tw een  t h e  r a t e s  d u r i n g  and a f t e r  t h e  U. S. 
c a p i t a l  c o n t r o l  p e r i o d .  His  main  c o n c l u s i o n s  a r e  t h a t  f e e d b a c k  e x i s t s  
be tw e e n  t h e  m a r k e t s  i . e .  t h a t  t h e  E u r o d o l l a r  r a t e  s i g n i f i c a n t l y  a f f e c t s  
t h e  com merc ia l  p a p e r  r a t e  and v i c e  v e r s a  and t h a t  t h e  impact  of  b o th  t h e  
E u r o d o l l a r  and t h e  com m erc ia l  p a p e r  r a t e  on t h e  o t h e r  s t r e n g t h e n s  i n  t h e  
p o s t - c a p i t a l  c o n t r o l  p e r i o d .
CHAPTER I I
METHODOLOGY
The s t a t i s t i c a l  t e c h n i q u e s  g rouped  u n d e r  t h e  r u b r i c  o f  "G range r  
c a u s a l i t y "  t e s t s  a r e  employed t o  s t u d y  t h e  i s s u e  of  t h e  d i f f e r e n t i a l  
r e s p o n s i v e n e s s  t o  news of  d o m e s t i c  and E u r o c u r r e n c y  m a r k e t s .  The f i r s t  
o f  t h e s e ,  c a l l e d  t h e  " d i r e c t  G ra nge r  a p p r o a c h " ,  was i n t r o d u c e d  i n  t h e  
l a t e  6 0 ' s  [ 3 7 ] .  The s e cond  was d e v e lo p e d  by Sims [65]  and m o d i f i e d  by 
Geweke, Meese and Dent  [ 3 4 ] .  A b r i e f  e x p l a n a t i o n  of  t h e  two t e s t s  
f o l l o w s .
Assume t h a t  t h e r e  a r e  two v a r i a b l e s  of  i n t e r e s t ,  X and Y. A ccord ­
i n g  t o  t h e  d i r e c t  G ra n g e r  a p p r o a c h ,  u n i d i r e c t i o n a l  c a u s a l i t y  r u n s  from X 
t o  Y i f  i n  a r e g r e s s i o n  of Y on p a s t  v a l u e s  of  Y and p a s t  v a l u e s  of  X, 
t h e  l ag g e d  X v a l u e s  a r e  j o i n t l y  s i g n i f i c a n t  and i n  a r e g r e s s i o n  of  X on 
p a s t  v a l u e s  of  X and p a s t  v a l u e s  of  Y, t h e  l ag g e d  Y v a l u e s  a r e  no t  
j o i n t l y  s i g n i f i c a n t .  U n i d i r e c t i o n a l  c a u s a l i t y  f rom Y t o  X i s  t h e  r e v e r s e  
o f  t h e  a b o v e .  Feedback  be tw een  X and Y e x i s t s  i f  l a g g e d  v a l u e s  of  X 
s i g n i f i c a n t l y  add t o  t h e  e x p l a n a t i o n  of Y and t h e  l ag g e d  v a l u e s  of  Y add 
s i g n i f i c a n t l y  t o  t h e  e x p l a n a t i o n  of  X. No r e l a t i o n s h i p  be tw een  X and Y 
e x i s t s  i f  n e i t h e r  l a g g e d  v a l u e s  of  X n o r  l a g g e d  v a l u e s  of  Y s i g n i f i c a n t l y  
a f f e c t  t h e  c u r r e n t  v a l u e s  of  t h e  o t h e r  and a l s o  i f  t h e  c u r r e n t  v a l u e s  of  
X and Y a r e  no t  c o r r e l a t e d .  A p u r e l y  c on te m pora ne ous  r e l a t i o n s h i p  e x i s t s  
i f  t h e  c u r r e n t  v a l u e s  o f  t h e  two v a r i a b l e s  a r e  c o r r e l a t e d  w h i l e  t h e  
l a g g e d  v a l u e s  of  X do n o t  a f f e c t  t h e  c u r r e n t  v a lu e  o f  Y and v i c e  v e r s a .
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The seco n d  c a u s a l i t y  t e s t  -  t h e  Sims v a r i a n t  -  i s  e q u i v a l e n t  t o  t h e  
d i r e c t  G range r  a p p r o a c h .  F o r  t h i s  t e s t ,  c a u s a l i t y  r u n s  from X to  Y i f  i n  
t h e  r e g r e s s i o n  o f  X on l a g g e d ,  c o n te m p o ra n e o u s  and l e a d i n g  v a l u e s  of  Y, 
t h e  l e a d i n g  v a l u e s  o f  Y a r e  j o i n t l y  s i g n i f i c a n t  b u t  when t h e  v a r i a b l e s  
a r e  r e v e r s e d ,  t h e  l e a d i n g  v a l u e s  of  X a r e  n o t  j o i n t l y  s i g n i f i c a n t .  
S t a t e m e n t s  d e s c r i b i n g  t h e  o t h e r  c a t e g o r i e s  o f  c a u s a l i t y  r e l a t i o n s h i p s  can 
be  made i n  a way s i m i l a r  t o  t h a t  w r i t t e n  above f o r  t h e  d i r e c t  G ra nge r  
a p p r o a c h .
A m o d i f i e d  v e r s i o n  of  t h e  o r i g i n a l  Sims t e s t  w i l l  be employed i n  
t h e  p r e s e n t  a n a l y s i s  of  t h e  r e l a t i o n s h i p  be tw een  d o m e s t i c  and e x t e r n a l  
money m a r k e t s .  Th i s  m o d i f i c a t i o n  s im p ly  i n c l u d e s  l a g g e d  v a l u e s  of  t h e  
l e f t  hand s i d e  v a r i a b l e s  as  r e g r e s s o r s .  The i n t e r p r e t a t i o n  of  t e s t  
r e s u l t s  i s  t h e  same a s  f o r  t h e  o r i g i n a l  Sims t e s t s .  For  b o t h  t h e  l a g g e d  
Sims and t h e  d i r e c t  G r a n g e r  t e c h n i q u e s ,  t h e  Wald s t a t i s t i c  w i l l  be used  
t o  d e t e r m i n e  t h e  s i g n i f i c a n c e  of t h e  r e l e v a n t  l e a d i n g  a n d / o r  l a g g i n g  
v a r i a b l e s .
These two t e c h n i q u e s  were  c h o s e n  o v e r  o t h e r  a p p r o a c h e s  t o  s t a t i s t i ­
c a l  c a u s a l i t y  b e c a u s e  o f  t h e  r e s u l t s  o b t a i n e d  by Geweke, Meese and Dent 
13 4 ] .  They examined t h e  q u a l i t i e s  and p r o p e r t i e s  of  a number of 
s t a t i s t i c a l  c a u s a l i t y  p r o c e d u r e s  and t e s t s  w i t h  a Monte C a r l o  s i m u l a t i o n  
t e c h n i q u e .  They c o n c lu d e d  t h a t  t h e  d i r e c t  G ra n g e r  and l a g g e d  d e p e n d e n t  
v a r i a b l e  Sims t e s t s  a r e  c l e a r l y  s u p e r i o r  f o r  e m p i r i c a l  w ork ,  and t h a t  
t h i s  Sims t e s t  b e t t e r  d e t e c t s  c a u s a l i t y  p a t t e r n s  t h a n  t h e  d i r e c t  G r a n g e r .  
O t h e r  p r o c e d u r e s ,  such  a s  t h e  s t a n d a r d  Sims t e s t  o r  P i e r c e - H a u g h  t e s t ,  
were  e i t h e r  n o t  a c c e p t a b l e  on t h e o r e t i c a l  g rounds  o r  d i d  n o t  p e r f o r m  as  
w e l l  i n  s i m u l a t i o n s .
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The m a jo r  a d v a n ta g e  o f  u s i n g  t h e  l a g g e d  d e p e n d e n t  v a r i a b l e  Sims t e s t  
i s  t h a t  t h e  need  t o  p r e f i l t e r  t h e  d a t a  i n  o r d e r  t o  cope w i t h  e r r o r  term 
s e r i a l  c o r r e l a t i o n  i s  a v o i d e d .  P r e f i l t e r i n g  i s  a v o id e d  by i n c l u d i n g  l a g s  
on  t h e  d e p e n d e n t  v a r i a b l e  as  w e l l  as  on t h e  i n d e p e n d e n t  v a r i a b l e  i n  t h e  
v e c t o r  of  r e g r e s s o r s .  T h i s  s im p le  p r o c e d u r e  r e d u c e s  s e r i a l  c o r r e l a t i o n  
among t h e  r e g r e s s i o n  r e s i d u a l s .  A t e c h n i q u e  which a v o id s  h a v i n g  to  
a r b i t r a r i l y  s e l e c t  a f i l t e r i n g  p r o c e d u r e  i s  welcome b e c au s e  F e i g e  and 
P e a r c e  [31]  have d e m o n s t r a t e d  t h a t  t h e  r e s u l t s  of  a s t r a i g h t  Sims t e s t  
a r e  v e ry  s e n s i t i v e  t o  t h e  p r e f i l t e r i n g  p r o c e s s  c h o s e n .  They a l s o  n o t e  
t h a t ,  e v e n  when g e n e r a l i z e d  l e a s t  s q u a r e s  p r o c e d u r e s  a r e  u s e d ,  t h e  
r e s u l t s  c o n t i n u e  to  be a f f e c t e d  by t h e  f i l t e r .  Geweke, Meese and Dent 
c o n f i r m  t h e  f i n d i n g s  of F e ig e  and P e a r c e  and show t h a t  c a u s a l i t y  t e s t s  
which  r e q u i r e  c o r r e c t i o n s  f o r  s e r i a l  c o r r e l a t i o n  p e r fo rm  p o o r l y  r e l a t i v e  
t o  Grange i  and l a g g e d  Sims t e s t s .  P e rhaps  more i m p o r t a n t l y ,  t h e y  n o t e  
t h a t  t e s t s  which r e q u i r e  p r e f i l t e r i n g  a r e ,  g i v e n  t h e  r e s u l t s  o f  t h e i r  
s i m u l a t i o n s ,  e s s e n t i a l l y  u s e l e s s  f o r  e m p i r i c a l  work b e c a u s e  n e i t h e r  t h e  
e x a c t  n a t u r e  of  t h e  s e r i a l  c o r r e l a t i o n  n o r  t h e  e x a c t  l e a d - l a g  
p a r a m e t e r i z a t i o n  i s  known a t  t h e  o u t s e t  [34 ,  p .  2 9 ] .  T h e r e f o r e ,  t h e y  
recommend t h e  p r o c e d u r e s  p ro p o se d  f o r  t h i s  r e s e a r c h .
M oreove r ,  t h e  l a g g e d  Sims t e s t  i s  a more r o b u s t  p r o c e d u r e  f o r  
t e s t i n g  t h e  n u l l  h y p o t h e s i s  t h a t  c on tem poraneous  c a u s a l i t y  e x i s t s  be tw een  
t h e  i n t e r n a l  and e x t e r n a l  f i n a n c i a l  m a r k e t s  s t u d i e d  i n  t h i s  p a p e r .  Th i s  
t e s t  i n c l u d e s  t h e  con te m p o ra n e o u s  v a lu e  of t h e  i n t e r e s t  r a t e  s e r i e s  
s e r v i n g  a s  t h e  r i g h t  hand s i d e  v a r i a b l e .  As m e n t ione d  a bove ,  
c o n te m p o ra n e o u s  c a u s a l i t y  e x i s t s  i f  t h e  con tem poraneous  v a r i a b l e  i s  t h e  
o n l y  s t a t i s t i c a l l y  s i g n i f i c a n t  v a r i a b l e  i n  t h e  e n t i r e  Sims s t r u c t u r e  of
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l e a d s  and l a g s .  Thus ,  t h e  e x c l u s i v e  s i g n i f i c a n c e  o f  t h i s  v a r i a b l e  on t h e  
con te m pora ne ous  change i n  t h e  o t h e r  i n t e r e s t  r a t e  can  be t e s t e d .
The d i r e c t  G r a n g e r  t e s t  does  n o t  i n c l u d e  a con tem poraneous  v a r i a b l e  
among i t s  r e g r e s s o r s .  Thus ,  i t  p r o v i d e s  a w e a ke r ,  l e s s  d i r e c t  t e s t  o f  
co n te m p o ra n e o u s  c a u s a l i t y .  The d i r e c t  G ra nge r  t e s t  i s  c a p a b l e  of  
r e j e c t i n g  t h e  n u l l ,  b u t  n o t  c a p a b l e  of  s u p p o r t i n g  i t .  In  f a c t ,  one 
c a n n o t  d i s t i n g u i s h  b e tw e en  a f i n d i n g  of  con tem poraneous  c a u s a l i t y  and a 
f i n d i n g  of  no c a u s a l i t y  w i t h  t h e  d i r e c t  G r a n g e r  t e s t .  In  b o t h  i n s t a n c e s  
t h e  c o e f f i c i e n t s  i n  t h e  u n r e s t r i c t e d  model w i l l  n o t  be j o i n t l y  
s i g n i f i c a n t .
The d i r e c t  G r a n g e r  t e s t  was c o n d u c te d  on t h e  d a t a  and t h e  r e s u l t s  
a r e  r e p o r t e d .  T h i s  i s  j u s t i f i e d  b e c a u s e  o f  t h e  p r e v i o u s  p o p u l a r i t y  of  
t h i s  c a u s a l i t y  t e s t .  However ,  t h e  Summary and C o n c l u s i o n s  c h a p t e r  on ly  
c o n s i d e r s  t h e  l a g g e d  Sims r e s u l t s  be c ause  t h i s  t e s t  i n  g e n e r a l  p r o v i d e s  a 
b e t t e r  t e s t  o f  c a u s a l i t y  and i n  p a r t i c u l a r  o f f e r s  a more r o b u s t  t e s t  of 
t h e  n u l l  h y p o t h e s i s .
E s t i m a t i o n  P r o c e d u r e s
The c a l c u l a t i o n  of  t h e  d i r e c t  G ra nge r  r e g r e s s i o n s  i s  v e r y  s t r a i g h t  
f o r w a r d .  I t  i n v o l v e s  l a g g i n g  t h e  p a r t i c u l a r  i n t e r e s t  r a t e  v a r i a b l e s  i n  
q u e s t i o n  and t h e n  r e g r e s s i n g  t h e  l a g  s t r u c t u r e s  of  10, 5 and 1 l a g s  on 
t h e  c u r r e n t  v a lu e  of  e a c h  i n t e r e s t  r a t e  change i n  t u r n .  The c a l c u l a t i o n  
o f  t h e  l agge d  Sims r e g r e s s i o n s  i s  c o m p l i c a t e d  by t h e  s e n s i t i v i t y  o f  t h e  
Wald t e s t s  t o  s e r i a l  c o r r e l a t i o n  of  t h e  r e g r e s s i o n  e r r o r  t e r m s .  The 
c o r r e c t i o n  f o r  t h i s  p rob lem  i n v o l v e s  i n c l u d i n g  l a g s  of  t h e  l e f t  hand s i d e
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v a r i a b l e s  a s  r e g r e s s o r s .  One t o  t h r e e  such  l a g s  were u sed  i n  a l l  
r e g r e s s i o n s .  An a u t o c o r r e l a t i o n  f u n c t i o n  was c a l c u l a t e d  from t h e  
r e s i d u a l s  of  e a ch  u n r e s t r i c t e d  r e g r e s s i o n  e q u a t i o n .  A v i s u a l  i n s p e c t i o n  
was made of  t h e  c o e f f i c i e n t  l e v e l s  and t h e  number of  s i g n i f i c a n t  s p i k e s  
t o  d e t e r m i n e  which number of  l ag g e d  l e f t  hand s i d e  v a r i a b l e s  y i e l d e d  t h e  
b e s t  and most  p a r s i m o n i o u s  c o r r e c t i o n  f o r  s e r i a l  c o r r e l a t i o n .
The r e s i d u a l  a u t o c o r r e l a t i o n  s t r u c t u r e  v a r i e d  among t h e  c u r r e n c y  
p a i r s ,  b u t  a t y p i c a l  p a t t e r n  emerged .  S i g n i f i c a n t  f i r s t  o r d e r  s e r i a l  
c o r r e l a t i o n  was p r e s e n t  i n  a l l  i n s t a n c e s  a t  z e r o  l a g s  of  t h e  l e f t  hand 
s i d e  v a r i a b l e .  T h i s  was e f f e c t i v e l y  r e d u c e d  w i t h  t h e  i n c l u s i o n  of  j u s t  
one  l a g  of  t h e  l e f t  hand s i d e  v a r i a b l e .
T a b l e  1 i l l u s t r a t e s  t h e  r e d u c t i o n  of  s e r i a l  c o r r e l a t i o n  t h a t  r e s u l t s  
f rom  s u c c e s s i v e l y  i n t r o d u c i n g  z e r o  t o  t h r e e  l a g s  of  t h e  l e f t  hand s i d e  
v a r i a b l e .  The t a b l e  c o n t a i n s  t h e  s i g n i f i c a n t  a u t o c o r r e l a t i o n  c o e f f i -
T a b le  1
c i e n t s  f o r  t h e  l a g g e d  Sims r e g r e s s i o n s  of  t h e  U. K. l o c a l  a u t h o r i t y  -  
E u r o s t e r l i n g  c u r r e n c y  p a i r .  As can be s e e n  a t  a g l a n c e ,  t h e  i n c l u s i o n  
o f  one l e f t  hand s i d e  v a r i a b l e  l a g  r e s u l t s  i n  a s i g n i f i c a n t  r e d u c t i o n  i n  
f i r s t  o r d e r  s e r i a l  c o r r e l a t i o n  f o r  b o t h  s e t s  of  r e g r e s s i o n s .
When t h e  a u t o c o r r e l a t i o n s  f o r  t h e  r e s i d u a l s  f rom t h e  r e g r e s s i o n s  
w i t h  one and two l a g s  on t h e  l e f t  hand s i d e  v a r i a b l e  a r e  compared ,  i t  
becomes more d i f f i c u l t  t o  d i s c e r n  t h e  i n c r e m e n t a l  change  i n  r e s i d u a l  
s e r i a l  c o r r e l a t i o n .  For  t h e  p u r p o s e  of  t h i s  s t u d y ,  however ,  t h i s  
i n a b i l i t y  t o  d i s c e r n  among v a r i o u s  a u t o c o r r e l a t i o n  s t r u c t u r e s  i s  of
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T a b l e  1
S i g n i f i c a n t  R e s i d u a l  A u t o c o r r e l a t i o n  C o e f f i c i e n t s  
E u r o s t e r l i n g  -  U. K. Loca l  A u t h o r i t y  Lagged Sims R e g r e s s i o n s
D ependen t  V a r i a b l e :  L oc a l  A u t h o r i t y  R a te
L e f t  Hand S ide
V a r i a b l e  Lags 0 1 2 3
R e g r e s s i o n ACF ACF ACF ACF
Lag Lag Coef . Lag C o e f . Lag C o e f . Lag C oef .
10 1 - . 4 4 7 1 - . 1 3 5 3 - . 1 9 8 4 ■- . 1 8 7
2 - . 2 8 9 24 .126 24 .132
5 1 - . 4 4 2 1 - . 1 3 3 3 - . 1 9 8 4 ■- . 1 8 5
2 - . 2 9 8 24 .133 24 .134
1 1 - . 4 4 2 1 - . 1 2 8 2 - . 1 2 2 4 ■- . 1 3 7
2 - . 2 9 2 3 - . 1 7 6 24 .138
24 .136
Dependent V a r i a b l e : E u r o s t e r l i n g  R a te
L e f t  Hand S ide
V a r i a b l e  Lags 0 1 2 3
R e g r e s s i o n ACF ACF ACF ACF
Lag Lag C o e f . Lag C o e f . Lag C o e f . Lag C o e f .
10 1 - . 3 3 4 2 - . 2 0 7 3 - . 1 8 5 3 •- . 1 7 5
16 .1 2 0 16 .128 16 .131
5 1 - . 3 2 7 2 - . 2 0 7 3 - . 1 7 2 3 ■- . 1 6 9
1 1 - . 2 9 3
l i t t l e  c o n s e q u e n c e .  L i t t l e  i f  any change  o c c u r r e d  i n  t h e  v a l u e  o f  t h e  
c a l c u l a t e d  Wald s t a t i s t i c s  and no change o c c u r r e d  i n  t h e  t e s t  r e s u l t s  f o r  
e q u a t i o n s  w i t h  l e f t  hand  s i d e  v a r i a b l e  l a g s  f rom one t o  t h r e e .  In  t h e  
d i s c u s s i o n  of  r e s u l t s  t h a t  f o l l o w s ,  t h e  l a g g e d  Sims t e s t s  a r e  a l l  based  
on  r e g r e s s i o n s  w i t h  one l a g  on t h e  l e f t  hand  s i d e  v a r i a b l e .
CHAPTER I I I
BANK ARBITRAGE AND THE EUROCURRENCY MARKET
J o h n s t o n  [46 ,  47] h a s  d e v e lo p e d  a model  which  e s t a b l i s h e s  t h e  s i g n i ­
f i c a n c e  of  a r b i t r a g e  t r a n s a c t i o n s ,  c a r r i e d  o u t  p r i m a r i l y  by commerc ia l  
b a n k s ,  i n  l i n k i n g  E u r o c u r r e n c y  and d o m e s t i c  money m a r k e t  i n t e r e s t  r a t e s . 5 
A r b i t r a g i n g  be tw een  t h e  m a r k e t s  doe s  no t  e s t a b l i s h  a l e v e l  f o r  
E u r o c u r r e n c y  i n t e r e s t  r a t e s ,  b u t  r a t h e r  s e t s  a l i m i t  on t h e  d i f f e r e n t i a l  
be tw e en  d o m e s t i c  and E u r o c u r r e n c y  r a t e s .  The model  makes t h e  f o l l o w i n g  
a s s u m p t i o n s :
1. E u r o c u r r e n c y  and d o m e s t i c  f i n a n c i a l  i n s t r u m e n t s  a r e  p e r f e c t  
s u b s t i t u t e s .
2 .  No c a p i t a l  c o n t r o l s  a r e  i n  f o r c e .
3 .  Domest ic  banks  must  h o l d  r e s e r v e s  a g a i n s t  d o m e s t i c  d e p o s i t s .
4 .  Eurobanks  do n o t  h o l d  r e s e r v e s  a g a i n s t  f o r e i g n  c u r r e n c y  
d e p o s i t s .
5 .  P r i v a t e  nonbank h o l d e r s  o f  fu n d s  have n o n p e c u n i a r y  p r e f e r e n c e s  
f o r  e i t h e r  E u r o c u r r e n c y  o r  d o m e s t i c  d e p o s i t s .  These may be due 
t o  p e r c e i v e d  d i f f e r e n c e s  i n  p o l i t i c a l  o r  f i n a c i a l  r i s k  i n  t h e  
two m a r k e t s .
6 .  From t h e  p e r s p e c t i v e  o f  d o m e s t i c  b a n k s ,  l o a n s  t o  Eurobanks  a r e  
no more r i s k y  t h a n  l o a n s  made i n  t h e  d o m e s t i c  i n t e r b a n k  m arke t  
[ 4 1 ,  p .  3 5 ] .
Given t h e s e  a s s u m p t i o n s ,  t h e  f o l l o w i n g  demand and s u p p l y  s c h e d u l e s  f o r  
E u r o c u r r e n c y  d e p o s i t s  may be e s t a b l i s h e d .
F i r s t ,  t h e  nonbank s u p p ly  o f  E u r o c u r r e n c y  d e p o s i t s  i s  a f u n c t i o n  of 
r e l a t i v e  i n t e r e s t  r a t e s .
( 1 )  Snb = f ! ( I e -  I d )
I e i s  t h e  E u r o c u r r e n c y  i n t e r e s t  r a t e  and I d i s  a  com parab le  d o m e s t i c
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r a t e .  Given t h e  l e v e l  of  t h e  d o m e s t i c  r a t e ,  t h e  nonbank s u p p l y  of  
d e p o s i t s  t o  t h e  E u r o c u r r e n c y  m a r k e t  i s  an  i n c r e a s i n g  f u n c t i o n  of  t h e  
E u r o c u r r e n c y  r a t e .  T h i s  component  of  t h e  t o t a l  d e p o s i t  s u p p l y  c u rve  
a p p e a r s  as  segment  1 o f  F i g u r e  1. Note t h a t  t h i s  s u p p ly  c u rv e  i s  drawn 
u n d e r  t h e  a s s u m p t i o n  t h a t  some fu n d s  w i l l  f lo w  i n t o  E u r o c u r r e n c y  d e p o s i t s  
e v e n  when t h a t  r a t e  i s  below t h e  d o m e s t i c  r a t e .
F i g u r e  1
The d o m e s t i c  bank s u p p ly  of  E u r o c u r r e n c y  d e p o s i t s  depends  on th e
e f f e c t i v e  c o s t  t o  banks  of  r a i s i n g  d o m e s t i c  d e p o s i t s  and on t h e  r e t u r n s
made by t h e  d e p o s i t .  To d e t e r m i n e  t h e  e f f e c t i v e  c o s t  of funds  o b t a i n e d
d o m e s t i c a l l y ,  i t  i s  n e c e s s a r y  to  a d j u s t  t h e  nomina l  i n t e r e s t  r a t e  f o r
r e s e r v e  r e q u i r e m e n t s  and e x t r a  c o s t s  such as  FDIC i n s u r a n c e  premiums i n
t h e  U. S. The e f f e c t i v e  c o s t  of d o m e s t i c  d e p o s i t s  ( I e ) i s  c a l c u l a t e d  as
d
( I d  + Xtj ) / ( 1  - r j )  where r e p r e s e n t s  e x t r a  c o s t s  and r j  t h e  r e s e r v e  
r e q u i r e m e n t  imposed on d o m e s t i c  d e p o s i t s .  Again assum ing  a c o n s t a n t  
d o m e s t i c  i n t e r e s t  r a t e ,  t h e  bank s u p p ly  f u n c t i o n  i s :
( 2 )  Sb = f 2 ( I e '  l e ).
d
The d o m e s t i c  bank s u p p ly  o f  d e p o s i t s  t o  t h e  E u r o c u r r e n c y  m arke t
t e n d s  t o  t o t a l l y  d r y  up when I e < I e . Banks have no i n c e n t i v e  t o  move
"  d
f u n d s  t o  t h e  e x t e r n a l  m arke t  when t h e  r e t u r n s  f rom d o in g  so a r e  l e s s
t h a n  t h e  e f f e c t i v e  c o s t  o f  o b t a i n i n g  d o m e s t i c  f u n d s .  Outward a r b i t r a g e
( f u n d s  moving from t h e  d o m e s t i c  t o  t h e  e x t e r n a l  m a r k e t ,  t y p i c a l l y  t o  t h e
o v e r s e a s  b r a n c h  of a d o m e s t i c  bank)  o n l y  o c c u r s  when t h e  E u r o c u r r e n c y
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A l s o ,  t h e  d o m e s t i c  bank component  of  t h e  d e p o s i t  s u p p ly  s c h e d u l e  i s
e x t r e m e l y  e l a s t i c  when I e > I e . Banks s h o u l d  c o n t i n u e  to  a r b i t r a g e
d
be tw e en  t h e  two m a r k e t s  u n t i l  t h e  i n t e r e s t  d i f f e r e n t i a l  d i s a p p e a r s .  Th i s  
i s  i n d i c a t e d  by segment  2 o f  t h e  s u p p ly  s c h e d u l e  i n  F i g u r e  1. Th is  
segment  i s  p e r f e c t l y  e l a s t i c  a t  t h e  e f f e c t i v e  d o m e s t i c  c o s t  of  f u n d s .
Thus ,  i n  t h e  a b s e n c e  of  c a p i t a l  c o n t r o l s  and o t h e r  marke t  i m p e r f e c t i o n s ,  
t h e  a r b i t r a g e  a c t i v i t i e s  o f  commerc ia l  banks  s h o u ld  p l a c e  an u p p e r  l i m i t  
on t h e  E u r o c u r r e n c y  r a t e .
Eurobank  demand f o r  d e p o s i t s  i s  d e r i v e d  from t h e  l o a n  demand of  non­
bank f i n a l  u s e r s  f o r  t h e  f u n d s .  The f i n a l  u s e r s  demand i s  i n v e r s e l y  
r e l a t e d  t o  t h e  E u r o c u r r e n c y  d e p o s i t  r a t e  ( s i n c e  i t  a f f e c t s  t h e i r  bo r row­
i n g  c o s t s )  and t o  such  exogenous  f a c t o r s  a s  r e l a t i v e  bo r ro w in g  -  l e n d i n g  
s p r e a d s  be tw een  t h e  two m a r k e t s .  T h i s  f u n c t i o n  i s :
( 3 )  Dnb = f 3 ( I e -  i e )  + X
d
where  X s t a n d s  f o r  e xoge nous  f a c t o r s .  I f  t h e  d o m e s t i c  r a t e  i s  a g a i n  h e l d  
c o n s t a n t ,  t h e n  t h e  nonbank demand f o r  funds  i n  t h e  E u r o c u r r e n c y  m arke t  
d e c l i n e s  w i t h  i n c r e a s e s  i n  t h e  E u r o c u r r e n c y  d e p o s i t  r a t e .  T h i s  p o r t i o n  of 
t h e  demand f u n c t i o n  i s  t h e  downward s l o p i n g  segment  d e s i g n a t e d  number 3 i n  
F i g u r e  1.
Dom es t i c  banks  w i l l  i n c r e a s e  t h e i r  b o r ro w in g  from t h e  E u r o c u r r e n c y
m a r k e t  when i t  i s  c h e a p e r  t o  o b t a i n  funds  t h e r e  r e l a t i v e  t o  t h e  d o m e s t i c
m a r k e t .  The e f f e c t i v e  c o s t  of  bo r ro w in g  from t h e  E u r o c u r r e n c y  m arke t  i s
I e = I e /  (1 -  r e ) ,  where r e i s  t h e  r e s e r v e  r e q u i r e m e n t  p l a c e d  on funds  
e
o b t a i n e d  by d o m e s t i c  banks  from t h e  E u r o c u r r e n c y  m a r k e t .  Th is  g i v e s :
( 4 )  Db = f 4 ( i e  -  i e }.
e d
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No inward  a r b i t r a g e  ( o b t a i n i n g  d e p o s i t s  f rom b r a n c h e s  i n  t h e  e x t e r n a l
m a r k e t  and l e n d i n g  d o m e s t i c a l l y )  o c c u r s  when I e > I e . However ,  ba nks  w i l l
e -  d
b e g i n  inward  a r b i t r a g e  when t h e  e f f e c t i v e  c o s t  of  o b t a i n i n g  E u r o c u r ­
r e n c y  d e p o s i t s  i s  l e s s  t h a n  t h e  e f f e c t i v e  c o s t  o f  d o m e s t i c  d e p o s i t s
and w i l l  c o n t i n u e  u n t i l  t h e  two c o s t s  e q u a l i z e .  C o n s e q u e n t l y ,  t h e  demand 
s c h e d u l e  s h o u l d  be h i g h l y  e l a s t i c  a t  t h e  p o i n t  where t h e  e f f e c t i v e  
d o m e s t i c  r a t e  e q u a l s  t h e  e f f e c t i v e  E u r o c u r r e n c y  r a t e .  T h i s  s e t s  a f l o o r  
on t h e  E u r o c u r r e n c y  d e p o s i t  r a t e .  T h i s  s e c t i o n  of  t h e  t o t a l  demand c u rve  
f o r  E u r o c u r r e n c y  d e p o s i t s  i s  d e p i c t e d  as  segment  4 i n  F i g u r e  1.
The e q u i l i b r i u m  E u r o c u r r e n c y  d e p o s i t  r a t e  ( I * )  i s  d e t e r m i n e d  by t h e
e
i n t e r s e c t i o n  of t h e  demand and s u p p ly  c u r v e s .  The u p p e r  l i m i t  of  t h e  
E u r o c u r r e n c y  r a t e ,  g i v e n  t h e  e f f e c t i v e  c o s t  of  d o m e s t i c  d e p o s i t s ,  i s  l u . 
The lower  l i m i t ,  g i v e n  t h e  e f f e c t i v e  c o s t  o f  d o m e s t i c  d e p o s i t s  and t h e  
r e s e r v e  r e q u i r e m e n t  on d o m e s t i c  bank E u r o d o l l a r  l i a b i l i t i e s ,  i s  I j .
J o h n s t o n ' s  a r b i t r a g e  model  i n d i c a t e s  t h a t  a p o s i t i v e  v a lu e  f o r  t h e
E u r o c u r r e n c y  -  e f f e c t i v e  d o m e s t i c  r a t e  d i f f e r e n t i a l  i n d u c e s  ou tw ard  
a r b i t r a g e  and t h a t  a n e g a t i v e  v a lu e  f o r  t h e  e f f e c t i v e  E u r o c u r r e n c y  d e p o s i t  
r a t e  -  e f f e c t i v e  d o m e s t i c  r a t e  d i f f e r e n t i a l  i n d u c e s  inw ard  a r b i t r a g e .  The 
model  as sumes  t h a t  t h e  b a n k s '  E u r o c u r r e n c y  d e p o s i t  s u p p ly  s c h e d u l e  and 
E u r o c u r r e n c y  d e p o s i t  demand s c h e d u l e  a r e  h i g h l y  e l a s t i c  to  t h e  a p p r o p r i a t e  
i n t e r e s t  r a t e  d i f f e r e n t i a l .  T h i s  b e h a v i o r  s u g g e s t s  t h a t  banks  s h o u ld  move 
r a p i d l y  to  e x p l o i t  any inw a rd  o r  ou tw ard  a r b i t r a g e  o p p o r t u n i t y .  
C o n s e q u e n t l y ,  t h e  G ra n g e r  t e s t s  employed i n  t h i s  s t u d y  s h o u ld  f i n d  
c o n te m p o ra n e o u s  c a u s a l i t y  be tw een  d o m e s t i c  and E u r o c u r r e n c y  i n t e r e s t  r a t e  
c h a n g e s .  Such a f i n d i n g  s u p p o r t s  t h e  c o n t e n t i o n  t h a t  t h e  m a r k e t s  a r e  
h i g h l y  i n t e g r a t e d .
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The n ex t c h a p te r  d i s c u s s e s  what i s  meant when f i n a n c i a l  m arke ts  a re  
h ig h ly  i n t e g r a t e d .  I t  a l s o  d i s c u s s e s  th e  f a c t o r s  t h a t  le a d  to  f i n a n c i a l  
m arket i n t e g r a t i o n  and s e g m e n ta t io n .  This  i s  done w i th in  th e  c o n te x t  of 
th e  dom est ic  -  E u ro cu rren c y  m arket r e l a t i o n s h i p .
CHAPTER IV
FINANCIAL MARKET INTEGRATION
For  a  p a i r  of  f i n a n c i a l  m a r k e t s  t o  be c o n s i d e r e d  i n t e g r a t e d ,  t h e y  
must  be c l o s e l y  c o n n e c t e d  e c o n o m i c a l l y .  T h i s  means t h a t  t h e r e  a r e  no 
i n s u r m o u n t a b l e  b a r r i e r s  t o  t h e  f l o w  o f  funds  be tw een  t h e  m a r k e t s  i n  
r e s p o n s e  t o  y i e l d  d i f f e r e n t i a l s .  I t  a l s o  means t h a t  m arke t  p a r t i c i p a n t s  
( l e n d e r s  and b o r r o w e r s )  r e g a r d  t h e  a s s e t s  t r a d e d  i n  t h e s e  m a r k e t s  t o  be 
c l o s e  s u b s t i t u t e s .  Both  c o n d i t i o n s  a r e  n e c e s s a r y  and n e i t h e r  a l o n e  i s  
s u f f i c i e n t  f o r  m ark e t  i n t e g r a t i o n  to  e x i s t .  A s s e t s  may be p e r f e c t  
s u b s t i t u t e s  and y e t  a r b i t r a g e  f lo w s  can  be b l o c k e d  by g o v e rn m e n ta l  
r e s t r i c t i o n s .  A l t e r n a t i v e l y ,  t h e r e  may be no l e g a l  b a r r i e r s  t o  c a p i t a l  
movements ,  b u t  t h e  a b s e n c e  of  a m o t i v a t i o n  t o  e x p l o i t  y i e l d  d i f f e r e n t i a l s  
by m arke t  p a r t i c i p a n t s  may a l l o w  t h e s e  d i f f e r e n t i a l s  t o  p e r s i s t .
The a n t i t h e s i s  of  i n t e g r a t i o n  i s  f i n a n c i a l  m arke t  s e g m e n t a t i o n .  
M arke t  s e g m e n t a t i o n  e x i s t s  a l o n g  a con t inuum  from a r i g i d  form t o  a weak 
form [51,  p .  4 5 ] .  The r i g i d  form of  m ark e t  s e g m e n t a t i o n  i s  c r e a t e d  by 
r e g u l a t i o n  o r  l e g i s l a t i o n  t h a t  p r o h i b i t s  a s s e t  s u b s t i t u t i o n .  I n t e r m a r k e t  
fund  f lo w s  a r e  t o t a l l y  b l o c k e d  o r  s e v e r e l y  c o n s t r a i n e d  u n d e r  t h i s  c o n d i ­
t i o n .  Weaker forms of  m a r k e t  s e g m e n t a t i o n  o c c u r  when m arke t  p a r t i c i p a n t s  
c h o o s e  n o t  t o  s u b s t i t u t e  be tw e en  a s s e t s  when s m a l l  y i e l d  d i f f e r e n t i a l s  
a r i s e  even  though  t h e y  have  t h e  c a p a c i t y  t o  do s o .
A p a r a l l e l  may be drawn be tw een  t h e s e  n o t i o n s  of  m arke t  s e g m e n ta ­
t i o n  and t h o s e  found i n  t h e  t e rm  s t r u c t u r e  l i t e r a t u r e .  The r i g i d  form
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c o r r e s p o n d s  t o  s t r i c t l y  segm ented  m a r k e t s .  Weaker forms c o r r e s p o n d  to  
t h e  n o t i o n  of  p r e f e r r e d  h a b i t a t s  [16 ,  pp .  2 0 2 - 2 0 9 ] .
C a p i t a l  C o n t r o l s  and E u r o c u r r e n c y  M arke ts
C a p i t a l  c o n t r o l  p rogram s  a r e  a m a n i f e s t a t i o n  of  t h e  s t r o n g  form of  
m ark e t  s e g m e n t a t i o n  i n  t h e  s p e c i f i c  c o n t e x t  of  t h e  i n t e r n a t i o n a l  
f i n a n c i a l  m a r k e t s .  The f o l l o w i n g  i s  a b r i e f  d i s c u s s i o n  of  t h r e e  such  
p r o g r a m s .
U n i t e d  Kingdom
From t h e  end of  World War I I  t o  O c to b e r  1979, t h e  U n i t ed  Kingdom 
e n f o r c e d  a c om prehens ive  s e t  of  c a p i t a l  c o n t r o l s .  These m easu res  s o u g h t  
t o  r e s t r i c t  c a p i t a l  o u t f l o w s  i n  o r d e r  to  r educ e  B r i t a i n ' s  b a l a n c e  of 
payments  d e f i c i t s  and to  p r e v e n t  f u r t h e r  d e t e r i o r a t i o n  i n  t h e  n a t i o n ' s  
r a t e  of c a p i t a l  f o r m a t i o n .  To t h i s  e n d ,  r e g u l a t i o n s  r e s t r i c t e d  
n o n r e s i d e n t  b o r ro w in g  i n  t h e  d o m e s t i c  s t e r l i n g  m a r k e t .  N o n r e s i d e n t s  
c o u l d ,  how ever ,  p u r c h a s e  s t e r l i n g  l i a b i l i t i e s  i n  t h e  d o m e s t i c  m a r k e t .  On 
t h e  o t h e r  hand ,  U. K. r e s i d e n t s  were p r o h i b i t e d  from d e p o s i t i n g  i n  t h e  
E u r o s t e r l i n g  m ark e t  even though  th e y  c o u ld  bor row t h e r e .
T h i s  p a r t i a l  s e p a r a t i o n  of  t h e  E u r o s t e r l i n g  from t h e  d o m e s t i c  
s t e r l i n g  money m a r k e t  c r e a t e d  an i n t e r e s t  r a t e  d i f f e r e n t i a l  be tw een  t h e  
two m a r k e t s .  The E u r o s t e r l i n g  r a t e  was t y p i c a l l y  h i g h e r  t h a n  t h e  
d o m e s t i c  r a t e .  T h i s  d i f f e r e n t i a l  r a n g e d  from 0% t o  3% [8 ,  p .  5 1 ] .
West Germany
D ur ing  t h e  p e r i o d  from A p r i l  1970 th r o u g h  J a n u a r y  1974, t h e  West 
German Bundesbank s u c c e s s i v e l y  imposed s e v e r a l  t y p e s  of  c o n t r o l s  o v e r
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c a p i t a l  i n f l o w s .  The Bundesbank f i r s t  p l a c e d  a h i g h e r  r e s e r v e  
r e q u i r e m e n t  on n o n r e s i d e n t  d e p o s i t s  i n  German banks  t h a n  t h a t  imposed on 
r e s i d e n t  d e p o s i t s .  L a t e r ,  t h e  Bundesbank o b l i g e d  German banks  to  g e t  i t s  
p e r m i s s i o n  b e f o r e  c r e d i t i n g  i n t e r e s t  t o  n o n r e s i d e n t  d e p o s i t s .  P e r m i s s i o n  
was seldom g r a n t e d .  S u b s e q u e n t l y ,  n o n r e s i d e n t s  e x t e n d i n g  c r e d i t s  to  
German nonbank e n t i t i e s  were  f o r c e d  t o  p o s t  a c a s h  d e p o s i t  i n  a non­
i n t e r e s t  b e a r i n g  a c c o u n t  a t  t h e  Bundesbank .  T h i s  d e p o s i t  was as  much as  
40% t o  50% o f  t h e  l o a n .  A f i n a l  m easu re  f o r c e d  n o n r e s i d e n t s  to  o b t a i n  
Bundesbank a p p r o v a l  b e f o r e  p u r c h a s i n g  any d o m e s t i c  f i x e d  i n t e r e s t  
s e c u r i t i e s  [26 ,  pp .  3 8 3 - 4 ] .
The German c a p i t a l  c o n t r o l  p rog ram  a l s o  c r e a t e d  an i n t e r e s t  d i f f e r ­
e n t i a l  be tw een  t h e  d o m e s t i c  and E u r o c u r r e n c y  m a r k e t .  However,  s i n c e  t h e  
c o n t r o l s  s o u g h t  t o  b lo c k  i n f l o w s ,  n o n r e s i d e n t  a r b i t r a g e u r s  c o u ld  no t  
e n t e r  t h e  d o m e s t i c  m a r k e t .  C o n s e q u e n t l y ,  t h e  d o m e s t i c  i n t e r b a n k  r a t e  
e x c e e d e d  t h e  Euro  d e u t s c h e  mark r a t e .  T h i s  d i f f e r e n t i a l  became a s  h i g h  
a s  10% i n  A p r i l  1973 [26 ,  p .  3 7 1 ] .
U n i ted  S t a t e s
The U n i t e d  S t a t e s  a l s o  e n a c t e d  a p rogram of  r e s t r i c t i o n s  on c a p i t a l  
o u t f l o w s  d u r i n g  t h e  1960’s  and 1 9 7 0 ' s .  T h i s  p rogram  had t h r e e  compon­
e n t s .  Two of  t h e s e  components  l i m i t e d  o u t f l o w s  of l o n g - t e r m  fu n d s  from 
t h e  U n i t ed  S t a t e s .  These were  t h e  I n t e r e s t  E q u a l i z a t i o n  Tax ( e s t a b l i s h e d  
i n  1963)  and  t h e  F o r e i g n  D i r e c t  I n v e s t m e n t  G u i d e l i n e s  ( 1 9 6 7 ) .  The fo rm er  
made i t  u n a t t r a c t i v e  f o r  f o r e i g n e r s  t o  s e l l  bonds i n  U. S. c a p i t a l  
m a r k e t s  by t a x i n g  t h e  p r o c e e d s  and t h e r e b y  r a i s i n g  t h e  e f f e c t i v e  i n t e r e s t
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r a t e .  The l a t t e r  r e s t r i c t e d  t h e  amount of  d i r e c t  i n v e s t m e n t  t h a t  
American  f i r m s  c o u l d  p l a c e  a b ro a d  i f  t h e  funds  o r i g i n a t e d  i n  t h e  U. S. 
c a p i t a l  m a r k e t s .  There  were  no such l i m i t a t i o n s  on f o r e i g n  d i r e c t  
i n v e s t m e n t  i f  t h e  fu n d s  o r i g i n a t e d  o u t s i d e  t h e  U. S.
The V o l u n t a r y  F o r e i g n  C r e d i t  R e s t r a i n t  Program (1965)  was t h e  t h i r d  
p a r t  of t h e  U. S. c a p i t a l  c o n t r o l  p rog ram .  The VFCR p l a c e d  c e i l i n g s  on 
t h e  amount  of c r e d i t s  t h a t  U. S. banks  c o u ld  e x t e n d  to  f o r e i g n e r s .  
However ,  t h e  VFCR a p p l i e d  o n ly  t o  t h e  o p e r a t i o n s  of  U. S. b a sed  banks  and 
n o t  t h e i r  f o r e i g n  b r a n c h e s .  As a r e s u l t ,  U. S. banks  e v e n t u a l l y  s h i f t e d  
t h e i r  i n t e r n a t i o n a l  b u s i n e s s  t o  f o r e i g n  b r a n c h e s  and s u b s i d i a r i e s .  A l l  
c o n t r o l s  were a b o l i s h e d  i n  1974.
While  t h e  U. S. c a p i t a l  c o n t r o l  p rogram  was i n  e f f e c t ,  t h e  E u ro ­
d o l l a r  r a t e  t y p i c a l l y  e x c e e d e d  t h e  d o m e s t i c  c e r t i f i c a t e  of  d e p o s i t  r a t e .  
The sometimes  s u b s t a n t i a l  d i f f e r e n t i a l  be tween  t h e  two r a t e s  d i m i n i s h e d  
g r e a t l y  f o l l o w i n g  t h e  a b o l i t i o n  of  c o n t r o l s  i n  J a n u a r y  1974.
Weaker Forms of E u r o c u r r e n c y  Market  S e g m e n t a t i o n
Weaker  forms of  m a r k e t  s e g m e n t a t i o n  r e f e r  t o  c o n d i t i o n s  t h a t  r e d u c e  
a s s e t  s u b s t i t u t a b i l i t y .  The f a c t o r s  which make a s s e t s  i n  d o m e s t i c  and 
e x t e r n a l  m a r k e t s  l e s s  s u b s t i t u t a b l e  a r e  t r a n s a c t i o n s  c o s t s ,  r i s k  
c h a r a c t e r i s t i c s  and g o v e r n m e n ta l  r e g u l a t i o n s  on c r e d i t  m a r k e t s  and 
i n s t i t u t i o n s  such  a s  r e s e r v e  r e q u i r e m e n t s  and i n t e r e s t  r a t e  c e i l i n g s .
When t h e s e  f a c t o r s  a r e  p r e s e n t ,  m a r k e t  p a r t i c i p a n t s  c a nno t  o r  may no t  
f i n d  i t  p r o f i t a b l e  t o  s h i f t  i n v e s t m e n t  fu n d s  be tw een  m a r k e t s  and a s s e t s
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t o  t a k e  a d v a n ta g e  of  s m a l l  y i e l d  d i f f e r e n t i a l s  [51 ,  p .  4 0 ] .  As a r e s u l t ,  
a s s e t  p r i c e s  o r  i n t e r e s t  r a t e s  f a i l  t o  e q u a l i z e  a c r o s s  m a r k e t s .  
T r a n s a c t i o n  C o s t s
T r a n s a c t i o n s  c o s t s  a r e  f e e s  o r  t a x e s  a s s o c i a t e d  w i t h  l e n d i n g  and 
b o r r o w i n g .  They a r e  t y p i c a l l y  m easu red  a s  t h e  s p r e a d  be tw een  t h e  l e n d i n g  
and bo r ro w in g  r a t e s  i n  a  g i v e n  m a r k e t .  Giddy,  Dufey and Min have 
m easu red  t h i s  s p re a d  f o r  b o t h  t h e  E u r o d o l l a r  and U. S. d o m e s t i c  m arke t  
f o r  t h e  p e r i o d  J a n u a r y  1974 th r o u g h  June  1978 [35,  p .  6 1 ] .  The d o m e s t i c  
l e n d i n g  r a t e  i s  d e f i n e d  a s  t h e  pr ime r a t e  a d j u s t e d  f o r  c o m p e n s a t in g  
b a l a n c e  r e q u i r e m e n t s .  The E u r o d o l l a r  l e n d i n g  r a t e  i s  d e f i n e d  as  LIBOR 
a d j u s t e d  f o r  t h e  premium c h a rg e d  to  nonbank b o r r o w e r s .  The d e p o s i t  r a t e s  
a r e  s im p ly  t h e  E u r o d o l l a r  and c e r t i f i c a t e  of  d e p o s i t  b id  r a t e s .  They 
found  t h a t  t h e  U. S. s p r e a d  r anged  from 1.54% to  4.97% o v e r  t h e  p e r i o d .  
T h a t  f o r  t h e  E u r o d o l l a r  was .044% t o  1.14%. A l s o ,  t h e  v a r i a b i l i t y  of  t h e  
E u r o d o l l a r  s p r e a d  was o n ly  1 /3  t h a t  of t h e  U. S. s p r e a d .
The c o n s i s t e n t l y  l a r g e r  d o m e s t i c  s p r e a d s  s u g g e s t  t h a t  one of  t h e  
m a j o r  a t t r a c t i o n s  to  a nonbank e n t i t y  of  do ing  b u s i n e s s  w i t h  a Eu robank  
i s  h i g h e r  d e p o s i t  r a t e s  and low e r  l e n d i n g  r a t e s .  Giddy and Dufey [36,  pp .  
133-4]  p r o v i d e  s e v e r a l  r e a s o n s  f o r  t h e  lower  Eu robank  s p r e a d s .  F i r s t  i s  
t h e  a b s e n c e  o f  r e s e r v e  r e q u i r e m e n t s  on d e p o s i t  l i a b i l i t i e s .  Second i s  
t h e  a b s e n c e  of  FDIC f e e s  and o t h e r  r e g u l a t o r y  e x p e n s e s  a s s e s s e d  on U. S. 
b a n k s .  T h i r d ,  Eurobanks  a r e  n o t  s u b j e c t  t o  m an d a to ry  c r e d i t  a l l o c a t i o n s  
t o  c e r t a i n  b o r ro w e r s  n o r  a r e  t h e y  c o m p e l l e d  t o  p u r c h a s e  low y i e l d i n g  
govenment  s e c u r i t i e s .  F o u r t h ,  Eu robanks  a r e  no t  s u b j e c t  t o  c e i l i n g s  on
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e i t h e r  d e p o s i t  o r  l e n d i n g  r a t e s .  F i f t h ,  t h e  E u r o d o l l a r  m ark e t  i s  h i g h l y  
e f f i c i e n t  and c o m p e t i t i v e .  B a r r i e r s  t o  e n t r y  a r e  low and c o l l u s i o n  among 
E urobanks  t o  s u s t a i n  p r o f i t  m arg in s  i s  u s u a l l y  u n s u c c e s s f u l .  S i x t h ,  
Eurobanks  t a k e  a d v a n ta g e  of  low t a x  l o c a t i o n s  and keep  o v e rh e a d  low by 
making l a r g e ,  s t a n d a r d i z e d  l o a n s .
P o l i t i c a l  Risk
S i g n i f i c a n t  i n t e r e s t  r a t e  d i f f e r e n t i a l s  be tw een  d o m e s t i c  and 
e x t e r n a l  m a r k e t s  can  a r i s e  f rom d i f f e r e n c e s  i n  p o l i t i c a l  r i s k .  P o l i t i c a l  
r i s k  a r i s e s  when t h e r e  i s  a s i g n i f i c a n t  p r o b a b i l i t y  t h a t  a s o v e r e i g n  
government  w i l l  impose c a p i t a l  c o n t r o l s .  N o n r e s i d e n t  i n v e s t o r s  e x p e c t  
t h a t  t h e s e  c a p i t a l  c o n t r o l s  w i l l  p r e v e n t  o r  h i n d e r  t h e i r  e f f o r t s  t o  
r e p a t r i a t e  i n v e s t m e n t  r e t u r n s  o r  c a p i t a l .  The e x p e c t a t i o n  t h a t  
suc h  c o n t r o l s  w i l l  be imposed i n d u c e s  a p o l i t i c a l  r i s k  i n t e r e s t  r a t e  
premium be tw een  a s s e t s  de nom ina te d  i n  t h e  same c u r r e n c y  b u t  s u b j e c t  t o  
t h e  r e g u l a t i o n s  of  d i f f e r e n t  g o v e rn m e n ts .  For  e xa m p le ,  i f  i n v e s t o r s  
e x p e c t  I t a l y  t o  l e v y  a t a x  on n o n r e s i d e n t  i n t e r e s t  e a r n i n g s ,  l i r a  
d e p o s i t s  i n  I t a l i a n  banks  w i l l  t e n d  t o  p r o v i d e  a  h i g h e r  r e t u r n  t h a n  
s i m i l a r  E u r o l i r a  d e p o s i t s  i n  London. N o n r e s i d e n t  i n v e s t o r s  w i l l  n o t  
a r b i t r a g e  t h i s  d i f f e r e n t i a l  away; t h e y  r e q u i r e  i t  as  a r i s k  premium f o r  
d e p o s i t i n g  i n  I t a l y .
Two e m p i r i c a l  s t u d i e s  have found e v id e n c e  of  p o l i t i c a l  r i s k  p rem ia  
be tw een  d o m e s t i c  and e x t e r n a l  money m a r k e t s .  A l i b e r  [1]  t e s t e d  f o r  t h e  
p r e s e n c e  of  a  p o l i t i c a l  r i s k  premium on s t e r l i n g  s e c u r i t i e s  by m e a s u r i n g  
t h e  d i f f e r e n t i a l  be tw een  U. S. and U. K. T r e a s u r y  b i l l s  and be tw een  
E u r o d o l l a r  d e p o s i t s  i n  London and E u r o s t e r l i n g  d e p o s i t s  i n  P a r i s .  The
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mean T r e a s u r y  b i l l  d i f f e r e n t i a l  e q u a l e d  1.94% w h i l e  t h e  d e p o s i t  d i f f e r e n ­
t i a l  was o n ly  .273%. Dooley and I s a r d  [26]  examined  West  Germany 's  
e x p e r i e n c e  w i t h  a  c a p i t a l  p rog ram t h a t ,  a s  m en t io n e d  a b o v e ,  l e v i e d  
s u c c e s s i v e l y  h i g h e r  t a x e s  and r e s t r i c t i o n s  on n o n r e s i d e n t  i n v e s t m e n t s .  
They e s t i m a t e d  t h a t  t h e  i n t e r e s t  r a t e  d i f f e r e n t i a l  be tween  d o m e s t i c  and 
Euro d e u t s c h e  mark d e p o s i t s  was l a r g e r  t h a n  c o u ld  be c o m p l e t e l y  a c c o u n t e d  
f o r  by t h e  im p a c t  of  t a x e s  and o t h e r  r e s t r i c t i o n s  on n o n r e s i d e n t  
r e t u r n s .  T h i s  p o l i t i c a l  r i s k  premium amounted to  a s  much as  2% p e r  
annum [26 ,  p .  3 8 2 ] .
R ese rve  R e q u i r e m e n t s  and I n t e r e s t  R a t e  C e i l i n g s
C e n t r a l  banks  impose r e s e r v e  r e q u i r e m e n t s  on com merc ia l  bank 
d e p o s i t s  to  f a c i l i t a t e  t h e  i m p l e m e n t a t i o n  of m o n e ta ry  p o l i c y .  Rese rve  
r e q u i r e m e n t s  r a i s e  t h e  e f f e c t i v e  c o s t  of  t h e  d e p o s i t  to  com merc ia l  banks  
b e c a u s e  t h e y  f o r c e  t h e  banks  t o  l e a v e  a c e r t a i n  p e r c e n t a g e  of  t h e  d e p o s i t  
i n  a n o n i n t e r e s t  b e a r i n g  a c c o u n t .  I f  d o m e s t i c  banks  a r e  s u b j e c t  t o  
r e s e r v e  r e q u i r e m e n t s  w h i l e  Eurobanks  a r e  n o t ,  t h e n  t h e  E u r o c u r r e n c y  r a t e  
w i l l  t y p i c a l l y  exceed  t h e  d o m e s t i c  r a t e .  The re  i s  no t e n d e n c y  f o r  
o u tw a rd  a r b i t r a g e  t o  e q u a l i z e  t h e  o b s e rv e d  r a t e s .  However,  a s  demon­
s t r a t e d  i n  C h a p t e r  I I I  a r b i t r a g e  w i l l  t e n d  t o  e q u a l i z e  t h e  E u r o c u r r e n c y  
r a t e  w i t h  t h e  e f f e c t i v e  d o m e s t i c  r a t e .
I n t e r e s t  r a t e  c e i l i n g s  p r e v e n t  m arke t  i n t e r e s t  r a t e s  f rom e x c e e d i n g  
a  c e r t a i n  l e v e l .  T h e i r  i m p o s i t i o n  f o r c e s  d e p o s i t i n g  and bo r ro w in g  
a c t i v i t y  t o  a l t e r n a t i v e  m a r k e t s .  D e p o s i t o r s  move i n  s e a r c h  of  h i g h e r  
r a t e s  t h a n  t h o s e  a l l o w e d  by th e  c e i l i n g .  As a r e s u l t ,  t h e  s u p p l y  of
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fu n d s  t o  t h e  m ark e t  w i t h  t h e  c e i l i n g  d r i e s  up and b o r r o w e r s  s e ek  
a l t e r n a t i v e  s o u r c e s  of  f u n d s .  T h i s  a c t i v i t y  w i l l  t e n d  t o  r a i s e  i n t e r e s t  
r a t e s  i n  t h e  ' f r e e '  m a r k e t  above t h o s e  i n  t h e  ' c a p p e d '  m a r k e t .
Such was t h e  c a s e  i n  t h e  U n i t e d  S t a t e s  d u r i n g  t h e  1 9 6 0 ' s  and 1970 ' s  
when R e g u l a t i o n  Q l i m i t e d  t h e  r a t e  t h a t  banks  c o u ld  pay on l a r g e  
d e n o m i n a t i o n  t ime d e p o s i t s .  When m arke t  i n t e r e s t  r a t e s  pushed  above th e  
c e i l i n g ,  t h e r e  o c c u r r e d  a  p o s i t i v e  i n t e r e s t  d i f f e r e n t i a l  i n  f a v o r  of  t h e  
E u r o d o l l a r  d e p o s i t  r a t e .
F a c t o r s  I n t e g r a t i n g  Domest i c  and E u r o c u r r e n c y  Money M arke ts
The n a t u r e  and s t r u c t u r e  of  t h e  E u r o c u r r e n c y  m a r k e t s  s u g g e s t  t h a t  
d e p o s i t s  and l o a n s  made i n  e i t h e r  t h e  d o m e s t i c  o r  e x t e r n a l  m arke t  w i t h  a 
g i v e n  c u r r e n c y  a r e  c l o s e  s u b s t i t u t e s .  Thus ,  i n  t h e  a b s e n c e  of  c a p i t a l  
c o n t r o l s  and t h e  o t h e r  m a r k e t  i m p e r f e c t i o n s  d i s c u s s e d  a b o v e ,  a r b i t r a g e  
fu n d s  s h o u l d  r e a d i l y  f l o w  be tw een  t h e  m a r k e t s  t o  keep i n t e r e s t  r a t e  
d i f f e r e n t i a l s  s m a l l .  The f a c t o r s  s u p p o r t i n g  i n t e g r a t i o n  f o l l o w :  F i r s t ,
t h e  same i n s t i t u t i o n s  a c t i v e l y  p a r t i c i p a t e  i n  b o t h  m a r k e t s .  Second,  
t h e r e  i s  t y p i c a l l y  l i t t l e  i f  any d i f f e r e n c e  i n  r i s k  a s s o c i a t e d  w i t h  
t r a n s a c t i o n s  i n  t h e  two m a r k e t s .  T h i r d ,  t h e  d i f f e r e n c e s  i n  t r a n s a c t i o n s  
c o s t s  be tw een  t h e  m a r k e t s  a r e  s l i g h t ,  a l t h o u g h  t h e y  do e x i s t .  As a 
r e s u l t ,  a E u r o c u r r e n c y  m a r k e t  may be r e g a r d e d  as  an o f f s h o r e  e x t e n s i o n  of 
t h e  d o m e s t i c  money m a r k e t .
P a r t i c i p a t i n g  I n s t i t u t i o n s
Large  commerc ia l  banks  w i t h  i n t e r n a t i o n a l  o p e r a t i o n s  p l a y  m a jo r  
r o l e s  i n  b o t h  t h e  o f f s h o r e  and d o m e s t i c  money m a r k e t s .  An o f f s h o r e
■?
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Eurobank i s  r e a l l y  n o t h i n g  more t h a n  a d e p a r t m e n t  i n  a d o m e s t i c  bank o r  
i n  a f o r e i g n  bank b r a n c h  o r  s u b s i d i a r y  which  a c c e p t s  d e p o s i t s  and makes 
l o a n s  i n  c u r r e n c i e s  o t h e r  t h a n  t h a t  of  t h e  h o s t  c o u n t r y .  Th i s  f a c t  
p e r t a i n s  t o  a l l  t h e  d i f f e r e n t  money m a r k e t s  s t u d i e d  h e r e .  Thus,  " t h e r e  
i s  no o f f s h o r e  ban k in g  s y s t e m  which  i s  segmented  from t h e  s e v e r a l  
d o m e s t i c  sy s te m s  i n  t h e  same way t h e  d o l l a r  ban k in g  s y s te m  i s  segmented  
from t h e  s t e r l i n g  b a n k in g  sy s te m "  [3 ,  p .  5 1 8 ] .
A l s o ,  t h e r e  i s  a v e r y  a c t i v e  i n t e r b a n k  segment  w i t h i n  t h e  E u ro ­
c u r r e n c y  m a r k e t .  T h i s  segment  p r o v i d e s  an o u t l e t  f o r  banks  w i t h  s u r p l u s  
d e p o s i t s  and i n s u f f i c i e n t  numbers of nonbank b o r r o w e r s .  Excess  fu n d s  may 
p a s s  t h ro u g h  a c h a i n  of  banks  b e f o r e  f i n a l l y  b e i n g  p l a c e d  w i t h  a nonbank 
b o r r o w e r .  Such c h a i n s  a r e  common i n  t h e  E u r o c u r r e n c y  m arke t  and any 
g i v e n  bank i n  t h e  c h a i n  i s  u s u a l l y  unaware of  t h e  u l t i m a t e  s o u r c e  o r  
d e s t i n a t i o n  of  t h e  f u n d s .  N e v e r t h e l e s s ,  t h e  i n t e r b a n k  m a r k e t  e n h a n ce s  
t h e  e x t e n t  of  i n t e g r a t i o n  w i t h i n  t h e  E u r o c u r r e n c y  m ark e t  by l i n k i n g  
t o g e t h e r  f i n a n c i a l  c e n t e r s  i n  d i f f e r e n t  c o u n t r i e s .  In  so d o i n g ,  i t  h e l p s  
t o  i n t e g r a t e  t h e  d o m e s t i c  and o f f s h o r e  money m a r k e t s .  Eurobanks  w i l l  
more w i l l i n g l y  a c c e p t  d e p o s i t s  knowing t h a t  t h e y  can l e n d  them to  a n o t h e r  
bank  i f  th e y  c a n n o t  i m m e d i a t e l y  f i n d  a nonbank b o r r o w e r  f o r  t h e  f u n d s .  
M o re o v e r ,  banks  can r e a d i l y  t a p  t h e  i n t e r b a n k  m ark e t  f o r  funds  w i t h  which 
t o  make l o a n s ,  e v e n  i f  t h e y  a r e  s h o r t  of d e p o s i t s .  A l s o ,  t h e  i n t e r b a n k  
m a r k e t  p r o v i d e s  a s o u r c e  of  a r b i t r a g e  fu n d s  which can  be used  by t h e  
p a r e n t  i n s t i t u t i o n  of  an o v e r s e a s  b r a n c h  as  an a l t e r n a t i v e  t o  d o m e s t i c  
a r b i t r a g e  f u n d s .
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F u r t h e r m o r e ,  t h e  b a n k s '  b o r r o w e r s  and d e p o s i t o r s  a r e  l a r g e  m u l t i ­
n a t i o n a l  c o r p o r a t i o n s ,  g o v e rn m e n ts  and banks  who can  t r a n s a c t  b u s i n e s s  i n  
a p a r t i c u l a r  c u r r e n c y  i n  e i t h e r  t h e  o f f s h o r e  o r  t h e  d o m e s t i c  m a r k e t .
Each t r a n s a c t o r  c o n t i n u a l l y  compares  t h e  a d v a n t a g e s  of  o f f s h o r e  
t r a n s a c t i o n s  w i t h  t h o s e  of  t h e  s i m i l a r  d o m e s t i c  t r a n s a c t i o n s  [ 3 ,  p.
5 1 3 ] .  A l though  p r e f e r e n c e s  f o r  one m arke t  o r  a n o t h e r  may t e m p o r a r i l y  
o c c u r ,  c o s t  o r  r e t u r n  c o n s i d e r a t i o n s  s h o u l d  d o m ina te  t h e  b o r ro w in g  and 
i n v e s t i n g  d e c i s i o n s  of  t h e s e  i n s t i t u t i o n s .  And i n  r e c e n t  y e a r s ,  d o m e s t i c  
banks  have been g i v i n g  t h e i r  c o r p o r a t e  b o r ro w e r s  t h e  o p t i o n  o f  h a v in g  
l o a n s  booked a t  e i t h e r  t h e  d o m e s t i c  home o f f i c e  o r  t h e  Eurobank b r a n c h  or  
s u b s i d i a r y .
S e c o n d ly ,  money m a r k e t  p a r t i c i p a n t s  u s u a l l y  p e r c e i v e  o n ly  s l i g h t  
d i f f e r e n c e s  i n  r i s k  be tw een  t r a n s a c t i n g  i n  t h e  o f f s h o r e  and t h e  d o m e s t i c  
m a r k e t .  The re  i s  no exc hange  r i s k  s i n c e  t r a n s a c t i o n s  i n  b o th  m a r k e t s  
o c c u r  i n  t h e  same c u r r e n c y .  D i f f e r e n t  banks c o n d u c t i n g  b u s i n e s s  i n  t h e  
o f f s h o r e  and t h e  d o m e s t i c  m a r k e t s  p o s s e s s  d i f f e r e n t  d e g r e e s  of  d e f a u l t  
r i s k  and as  a r e s u l t ,  some t i e r i n g  of  d e p o s i t  r a t e s  does  e x i s t  be tween  
them . However ,  a d e p o s i t  i n  t h e  London b r a n c h  of  Chase M a n h a t t an  or  t h e  
P a r i s  b r a n c h  of  t h e  D e u t s ch e  Bank AG i s  no more r i s k y  th a n  one p l a c e d  
w i t h  t h e  p a r e n t  bank i n  New York o r  F r a n k f u r t .  As a r e s u l t ,  no d e f a u l t  
r i s k  premium s h o u l d  be r e q u i r e d  o f  t h e  o f f s h o r e  b r a n c h .  To a rg u e  f o r  t h e  
e x i s t e n c e  of  such a r i s k  premium i s  t o  assume t h a t  t h e  b u s i n e s s  of the  
o f f s h o r e  b r a n c h  can be s e p a r a t e d  from t h e  r e s t  of  t h e  bank and t h a t  t h e  
home o f f i c e  w i l l  eschew r e s p o n s i b i l i t y  f o r  t h e  o f f s h o r e  b r a n c h ' s
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l i a b i l i t i e s .  T h i s  i s  s im p l y  n o t  t h e  c a s e .  (See  36,  pp .  189-190 f o r  
f u r t h e r  d i s c u s s i o n . )
On o c c a s i o n ,  e x t r a o r d i n a r y  c i r c u m s t a n c e s  i n  t h e  i n t e r n a t i o n a l  
f i n a n c i a l  a r e n a  c r e a t e  r i s k  d i f f e r e n t i a l s  be tw een  E u r o c u r r e n c y  and 
d o m e s t i c  d e p o s i t  r a t e s .  The H e r s t a t t  f a i l u r e  i n  l a t e  June  1974 was one 
s u c h  c i r c u m s t a n c e .  The t h r e e  month E u r o d o l l a r  -  U. S. c e r t i f i c a t e  of  
d e p o s i t  r a t e  d i f f e r e n t i a l  f o r  t h e  s i x  months p r i o r  t o  H e r s t a t t ' s  demise 
a v e r a g e d  5 6 .5  b a s i s  p o i n t s .  Th i s  d i f f e r e n t i a l  n e a r l y  t r i p l e d  to  an 
a v e r a g e  v a l u e  of  151.3  b a s i s  p o i n t s  d u r i n g  J u l y ,  August  and Sep tember  of  
t h a t  y e a r .  But gaps  open  up i n  a  s i m i l a r  f a s h i o n  be tw een  d o m e s t i c  money 
m a r k e t  i n t e r e s t  r a t e s  when a m a jo r  d e f a u l t  o c c u r s  i n  one of  t h e  m a r k e t s .  
The c e r t i f i c a t e  of  d e p o s i t  -  U. S. T r e a s u r y  b i l l  i n t e r e s t  r a t e  
d i f f e r e n t i a l  go t  a s  l a r g e  a s  300 b a s i s  p o i n t s  a f t e r  t h e  t r o u b l e s  
e n c o u n t e r e d  by t h e  F r a n k l i n  N a t i o n a l  Bank became p u b l i c  i n  1974 [66,  p .  
4 0 2 ] .  B u t ,  t h e s e  t e m p o r a r y  c i r c u m s t a n c e s  do n o t  mean t h a t  t h e  two 
m a r k e t s  a r e  f u n d a m e n t a l l y  segm ented  from ea ch  o t h e r .
F i n a l l y ,  w i t h  r e g a r d  t o  t h e  c o s t  of  t r a n s a c t i n g  i n  t h e  two m a r k e t s ,  
t h e  Giddy ,  Dufey and Min s t u d y  d i s c u s s e d  above i n d i c a t e s  t h a t  t h e  
E u r o d o l l a r  m ark e t  o p e r a t e s  on a l o w e r  s p r e a d  be tw een  b id  and a s k  p r i c e s  
t h a n  does  t h e  d o m e s t i c  m a r k e t .
CHAPTER V
SCOPE OF ANALYSIS
T h i s  t h e s i s  f o c u s e s  on t h e  n a t u r e  of  t h e  i n t e g r a t i o n  be tw een  t h e  
i n t e r n a l  and e x t e r n a l  money m a r k e t s  of  f i v e  c o u n t r i e s .  The two and 
o n e - h a l f  y e a r  p e r i o d  be tw e en  J a n u a r y  1980 and June  1982 i s  u sed  f o r  t h e  
i n v e s t i g a t i o n .  The c o u n t r i e s  s t u d i e d  a r e  t h e  U n i t e d  S t a t e s ,  t h e  U n i t ed  
Kingdom, Germany, F r a n c e  and J a p a n .  Each of  t h e s e  c o u n t r i e s  e x p e r i e n c e d  
c i r c u m s t a n c e s  d u r i n g  t h i s  p e r i o d  which  makes t h e  q u e s t i o n  of  i n t e r n a l -  
e x t e r n a l  money m a r k e t  i n t e g r a t i o n  i n t e r e s t i n g  to  s t u d y .
The U n i t e d  S t a t e s  i s  s e l e c t e d  b e c a u s e  r o u g h l y  75% of  E u r o c u r r e n c y  
t r a n s a c t i o n s  o c c u r  i n  U. S. d o l l a r s  and t h e  U. S. ha s  t h e  l a r g e s t ,  most  
s o p h i s t i c a t e d  f i n a n c i a l  s y s te m  i n  t h e  w o r l d .  A l s o ,  t h e r e  a r e  no l e g a l  
b a r r i e r s  b l o c k i n g  t h e  i n t e r n a t i o n a l  movement of  c a p i t a l  a c r o s s  i t s  
b o r d e r s .  T h e r e f o r e ,  t h e  e x p e c t a t i o n  i s  t h a t  t h e  E u r o d o l l a r  m arke t  s h o u ld  
be w e l l  i n t e g r a t e d  w i t h  U. S. money m a r k e t s .
However,  d u r i n g  t h e  p e r i o d  s t u d i e d  h e r e ,  s e v e r a l  e v e n t s  and t r e n d s  
o c c u r r e d  t h a t  c o u ld  c o n c e i v a b l y  have r e d u c e d  t h e  s u b s t i t u t a b i l i t y  be tw een  
t h e s e  a s s e t s  and t h e r e b y  l o o s e n e d  t h e  e x p e c t e d  t i g h t  r e l a t i o n s h i p  be tween  
t h e  i n t e r n a l  and e x t e r n a l  d o l l a r  denom ina ted  m a r k e t s .  F i r s t ,  i n  O c to b e r  
1979,  t h e  F e d e r a l  R e s e rv e  d e c id e d  to  c onduc t  m one ta ry  p o l i c y  t h r o u g h  th e  
c o n t r o l  of  t h e  l e v e l  of  m one ta ry  a g g r e g a t e s  r a t h e r  t h a n  i n t e r e s t  r a t e s  
( s p e c i f i c a l l y  t h e  r a t e  on f e d e r a l  f u n d s ) .  The s p e c i f i c  a g g r e g a t e  
t a r g e t e d  v a r i e d  somewhat  o v e r  t h e  p e r i o d .  Narrowly  d e f i n e d  money, Ml, 
( c h e c k l i k e  d e p o s i t s  i n  comm erc ia l  b a n k s ,  s a v i n g s  and l o a n  a s s o c i a t i o n s ,
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c r e d i t  u n i o n s ,  e t c . )  was i n i t i a l l y  c h o s e n .  However ,  t h e  i n s t i t u t i o n a l  
c h a n g e s  accom pany ing t h e  d e r e g u l a t i o n  of  A m e r i c a ' s  f i n a n c i a l  s y s te m  l a t e r  
f o r c e d  t h e  F e d e r a l  R e s e rv e  t o  m o n i t o r  t h e  g row th  of  M2 (Ml p l u s  o v e r n i g h t  
r e p u r c h a s e  a g r e e m e n t s  and E u r o d o l l a r  d e p o s i t s ,  money m ark e t  m u tu a l  fund  
b a l a n c e s ,  and s a v i n g s  and s m a l l  t ime d e p o s i t s ) .
One r e s u l t  accompanying t h i s  s h i f t  i n  c o n t r o l  p r o c e d u r e s  f rom 
i n t e r e s t  r a t e  t o  m one ta ry  a g g r e g a t e  t a r g e t i n g  was an i n c r e a s e  i n  t h e  
v o l a t i l i t y  o f  nom ina l  money m a r k e t  i n t e r e s t  r a t e s .  I f  t h e  d o m e s t i c  and 
E u r o d o l l a r  money m a r k e t s  a r e  t i g h t l y  i n t e g r a t e d ,  t h e n  t h e  v o l a t i l i t y  i n  
t h e  d o m e s t i c  m arke t  i s  r e f l e c t e d  i n  t h e  E u r o d o l l a r  r a t e s  and w i l l  be 
p i c k e d  up i n  t h e  G ra nge r  t e s t s .  I f  t h e  m a r k e t s  a r e  no t  i n t e g r a t e d ,  t h e n  
some type  of  l a g  s t r u c t u r e  w i l l  be found .
A s e c o n d  f a c t o r  a f f e c t i n g  t h e  r e l a t i o n s h i p  be tw een  t h e  d o l l a r  denom­
i n a t e d  m a r k e t s  was n o t e d  by K r e i c h e r  [ 5 2 ] .  He o b s e r v e s  t h a t  be tw een  
November 1980 and June  1982,  t h e  E u r o d o l l a r  d e p o s i t  r a t e  p e r s i s t e n t l y  
e x c e e d e d  t h e  r a t e  on c e r t i f i c a t e s  of d e p o s i t  a d j u s t e d  f o r  r e s e r v e  
r e q u i r e m e n t s ,  FDIC f e e s ,  and o t h e r  i m p l i c i t  and e x p l i c i t  c o s t s  of  
d e p o s i t s .  T h i s  f i n d i n g  s u g g e s t s  t h a t  commerc ia l  banks d id  n o t  e f f e c ­
t i v e l y  a r b i t r a g e  be tween  t h e  two m a r k e t s .  As a r e s u l t ,  t h e  E u r o d o l l a r  
r a t e  f l u c t u a t e d  a round  t h e  CD r a t e  i n  a band t h a t  was w i d e r  t h a n  
p r e v i o u s l y  o b s e r v e d .  Th i s  i m p l i e s  t h a t  t h e  CD r a t e  l a g g e d  beh ind  
a d j u s t m e n t s  t h a t  o c c u r r e d  i n  t h e  E u r o d o l l a r  r a t e  and t h a t  t h e r e f o r e  t h e  
s u b s t i t u t a b i l i t y  be tw een  t h e  two a s s e t s  d e c r e a s e d .
K r e i c h e r  s u g g e s t s  t h a t  t h i s  p a t t e r n  r e s u l t e d  from a change i n  t h e  
a r b i t r a g i n g  b e h a v i o r  of  U. S. c o m m erc ia l  b a n k s .  Banks became r e l u c t a n t  
t o  e x p l o i t  e v e r y  p r o f i t a b l e  o p p o r t u n i t y  t h a t  c o u ld  be r e a l i z e d  by 
s h i f t i n g  c a p i t a l  be tw een  t h e s e  two d o l l a r  m a r k e t s .
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There  a r e  s e v e r a l  e x p l a n a t i o n s  f o r  t h i s  b e h a v i o r  c h a n g e .  F i r s t ,  i t  
may have been  c a u se d  by banks  p l a c i n g  a g r e a t e r  em phas i s  on c e r t a i n  
b a l a n c e  s h e e t  r a t i o s .  Many o b s e r v e r s  v o i c e d  c o n c e r n  t h a t  American 
and E u ropean  banks  were o v e r l o a n e d  r e l a t i v e  t o  t h e i r  c a p i t a l  b a s e s .  As a 
r e s u l t ,  banks  began  t o  manage t h e i r  b a l a n c e  s h e e t s  more c o n s e r v a t i v e l y .  
A l s o ,  s t o c k  m a r k e t  a n a l y s t s  began t o  pay more a t t e n t i o n  t o  t h e  r e t u r n  on 
a s s e t s  r a t i o ,  " s i n c e  t h e  m easure  a p p r o x i m a t e s  a p r o f i t  r a t e  on a b a n k ' s  
e s s e n t i a l  a c t i v i t y ,  i . e . ,  making l o a n s "  [52 ,  p .  1 9 ] .  S in c e  money 
m arke t  a r b i t r a g e  expands  a s s e t s  ( t h u s  l o w e r i n g  c a p i t a l  -  a s s e t  r a t i o s  i f  
f i n a n c e d  th r o u g h  t h e  s a l e  of  CDs),  i t  can lower  t h e  r e t u r n  on a s s e t s  
r a t i o .  The l a t t e r  r e s u l t  o c c u r s  i f  t h e  s p r e a d  be tw een  t h e  two r a t e s  and 
he nc e  t h e  p r o f i t  m a r g in  from t h e  t r a n s a c t i o n  i s  too  low.  Thus,  banks  may 
have  r e q u i r e d  l a r g e r  s p r e a d s  b e f o r e  a r b i t r a g i n g  be tw een  t h e  m a r k e t s .  
S e c o n d ly ,  banks  had been  o p e r a t i n g  a t  o r  n e a r  s e l f - i m p o s e d  l i m i t s  on t h e  
volume of  CDs s o l d .  T h i s  c o n d i t i o n  added t o  t h e i r  r e l u c t a n c e  t o  a r b i ­
t r a g e  away e v e r y  p r o f i t a b l e  o p p o r t u n i t y .  T h i r d l y ,  t h e  i n t e r n a t i o n a l  
d e b t  c r i s i s  may have c r e a t e d  a r i s k  premium on E u r o d o l l a r  d e p o s i t s .  T h i s  
c r i s i s  o c c u r r e d  when some E a s t e r n  E u ropean  and i n d u s t r i a l i z e d  d e v e l o p i n g  
c o u n t r i e s  e x p e r i e n c e d  d i f f i c u l t i e s  i n  s e r v i c i n g  d e b t  f i n a n c i n g  o b t a i n e d  
f rom E uropean  and t o  a l e s s e r  e x t e n t ,  American b a n k s .  S e v e r a l  d e b t  
r e s c h e d u l i n g s  have  o c c u r r e d  w i t h  more e x p e c t e d  i n  t h e  f u t u r e .  Banks a r e  
v e r y  v u l n e r a b l e  f i n a n c i a l l y  t o  t h e  p l i g h t  of  t h e s e  b o r r o w e r s .  Thus ,  
d u r i n g  t h e  p e r i o d  s t u d i e d  by K r e i c h e r ,  b o t h  i n t e r n a t i o n a l  end u se  l e n d i n g  
and t h e  p l a c e m e n t  of  d e p o s i t s  i n  t h e  E u r o c u r r e n c y  i n t e r b a n k  m arke t  may 
have  become more r i s k y .  T h i s  may have c r e a t e d  a r i s k  premium on 
E u r o d o l l a r  d e p o s i t s .
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J a p a n  and t h e  U n i t e d  Kingdom a r e  i n c l u d e d  i n  t h i s  s t u d y  b e c a u s e  b o t h  
c o u n t r i e s  have had r e c e n t  e x p e r i e n c e  w i t h  c a p i t a l  c o n t r o l s  t h a t  i s o l a t e d  
t h e i r  i n t e r n a l  money m a r k e t s  f rom t h e  E u r o c u r r e n c y  m a r k e t .  The U. K. 
c o m p l e t e l y  a b o l i s h e d  i t s  c a p i t a l  c o n t r o l  program i n  O c to b e r  1979. In 
December 1980, J a p a n  g r e a t l y  l i b e r a l i z e d  t h e  scope  o f  t r a n s a c t i o n s  t h a t  
J a p a n e s e  r e s i d e n t s  c o u ld  make w i t h  f o r e i g n e r s .  For  b o t h  c o u n t r i e s ,  t h e  
q u e s t i o n  a d d r e s s e d  i s  w h e t h e r  t h e  c u r r e n t  p o s t - c o n t r o l  s i t u a t i o n  r e s u l t e d  
i n  t h e  d o m e s t i c  m arke t  b e in g  i n t e g r a t e d  w i t h  t h e  E u r o c u r r e n c y  m a r k e t .
I n  t h e  c a s e  of  t h e  U. K . , t h e  a c t i o n  of  t h e  T h a t c h e r  government  i n  
1979 c o m p l e t e l y  d i s m a n t l e d  t h e  U. K . ' s  e x t e n s i v e  s y s te m  of  c o n t r o l s .
P r i o r  t o  t h a t  d a t e ,  r e g u l a t i o n s  s e v e r e l y  hampered t h e  a b i l i t y  of  non­
r e s i d e n t s  t o  bor row s t e r l i n g  i n  B r i t a i n ' s  d o m e s t i c  f i n a n c i a l  m a r k e t s .  
M o re o v e r ,  U. K. r e s i d e n t s  c o u l d  n o t  d e p o s i t  funds  i n  t h e  E u r o s t e r l i n g  
m a r k e t  even though  t h e y  c o u l d  borrow t h e r e .  As a r e s u l t ,  ou tward  
a r b i t r a g e  from t h e  U. K. was s e v e r e l y  l i m i t e d .  Thus,  t h e  r a t e  on 
E u r o s t e r l i n g  d e p o s i t s  t y p i c a l l y  e x ceeded  t h a t  p r e v a i l i n g  i n  t h e  d o m e s t i c  
money m a r k e t  [8 , p .  51 ] .
S i n c e  t h e  a b o l i t i o n  of  exchange  c o n t r o l s ,  t h e  E u r o s t e r l i n g  m arke t  
h a s  behaved more l i k e  an e x t e n s i o n  of t h e  d o m e s t i c  money m a r k e t .  As w i l l  
be s e e n  below i n  t h e  e m p i r i c a l  s e c t i o n  on t h e  U. K . , t h e  r e l a t i v e l y  s m a l l  
d i f f e r e n t i a l  be tw een  th e  two i n t e r e s t  r a t e s  a t t e s t s  to  t h e  s m a l l  t r a n s ­
a c t i o n s  c o s t s  and r e l a t i v e l y  s m a l l  r e s e r v e  r e q u i r e m e n t s  imposed on 
d o m e s t i c  b a n k s .  A r b i t r a g e  be tw een  t h e  two m a r k e t s  b r i n g s  t h e  i n t e r e s t  
r a t e s  v e r y  c l o s e  t o g e t h e r .  T h i s  s u g g e s t s  t h a t  t h e  m a r k e t s  a r e  now h i g h l y  
i n t e g r a t e d .
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J a p a n •p r o v i d e s  t h e  most  i n t e r e s t i n g  s t u d y  o f  d o m e s t i c  -  E u r o c u r r e n c y  
f i n a n c i a l  m a r k e t  i n t e g r a t i o n .  I t s  d o m e s t i c  f i n a n c i a l  s y s te m  and i t s  
e x t e r n a l  f i n a n c i a l  r e l a t i o n s h i p s  have been  u n d e r g o i n g  a l o n g ,  g r a d u a l  
p r o c e s s  of r e f o r m .  The r e f o r m s  a r e  d e s i g n e d  to  l i b e r a l i z e  i n t e r e s t  r a t e  
movements .  The e x p e c t e d  r e s u l t  i s  a more e f f i c i e n t  a l l o c a t i o n  of  c r e d i t  
t h r o u g h  J a p a n ' s  f i n a n c i a l  m a r k e t s  and i n s t i t u t i o n s .  Reform i s  needed  
b e c a u s e  i n f l a t i o n ,  h i g h  o i l  p r i c e s  and r e d u c e d  r a t e s  o f  economic g rowth  
a s s o c i a t e d  w i t h  a m a t u r i n g  economy have p l a c e d  g rave  s t r a i n s  on t h e  
n a t i o n ' s  f i n a n c i a l  s y s t e m .  These f o r c e s  have a l t e r e d  f i n a n c i a l  f lo w s  and 
u p s e t  t r a d i t i o n a l  r e l a t i o n s h i p s  among f i n a n c i a l  i n s t i t u t i o n s  [61 ,  p.
2 5 ] .
From t h e  end of  World War I I  t o  t h e  l a t e  1 9 6 0 ' s ,  J a p a n ' s  paramount  
o b j e c t i v e  was r a p i d  economic  g r o w t h .  J a p a n ' s  f i n a n c i a l  s y s te m  p l a y e d  a 
key  r o l e  i n  f o s t e r i n g  t h i s  g ro w th .  S ince  Ja p an  d i d  no t  have a w e l l  
d e v e lo p e d  s e t  of  money and c a p i t a l  m a r k e t s ,  t h e  n a t i o n ' s  d e p o s i t o r y  
i n s t i t u t i o n s  m o b i l i z e d  h o u s e h o l d  s a v i n g s  and c h a n n e l e d  them d i r e c t l y  to  
c o r p o r a t i o n s  f o r  i n v e s t m e n t .
To p r o t e c t  t h i s  c h a n n e l  f rom d o m e s t i c  and f o r e i g n  c o m p e t i t i o n  and to  
augment  t h e  volume of  fu n d s  f l o w in g  th r o u g h  i t ,  t h e  J a p a n e s e  government  
a d o p te d  numerous  p o l i c i e s  and c o n t r o l  m echan isms .  F i r s t ,  governm en t  
f i n a n c i a l  i n t e r m e d i a r i e s  were  d e s i g n a t e d  an  i m p o r t a n t  r o l e  i n  c h a n n e l i n g  
f u n d s  t o  p r i o r i t y  economic  s e c t o r s .  T h e i r  a c t i v i t i e s  were s u b s t a n t i a l l y  
more e x t e n s i v e  t h a n  t h o s e  of  s i m i l a r  i n t e r m e d i a r i e s  i n  t h e  U. S. Second,  
governm en t  imposed f l o o r s  and c e i l i n g s  on i n t e r e s t  r a t e s  and q u o t a s  on 
t h e  volume of  bank l e n d i n g  s e v e r e l y  r e s t r i c t e d  i n t e r e s t  r a t e  movements .  
T h i r d ,  r e s t r i c t e d  a c c e s s  t o  t h e  f i n a n c i a l  m a r k e t s  r e i n f o r c e d  i n t e r e s t
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r a t e  c o n t r o l s  by l i m i t i n g  t h e  s u b s t i t u t a b i l i t y  among a v a i l a b l e  a s s e t s  
[ 6 1 ,  p .  2 7 ] ,  The J a p a n e s e  government  d i c t a t e d  t h e  number and ty p e  of  
f i n a n c i a l  a s s e t s  t h a t  i n s t i t u t i o n s  c o u l d  o f f e r  as  w e l l  a s  t h e  c l a s s  of  
i n v e s t o r s  t h a t  c o u ld  p a r t i c i p a t e  i n  a g i v e n  m a r k e t .
I n t e r n a t i o n a l  f i n a n c i a l  f lo w s  were even  more t i g h t l y  r e g u l a t e d .
P r i o r  to  t h e  December 1980 i m p l e m e n t a t i o n  of t h e  Amended F o r e i g n  Exchange 
Law, f i n a n c i a l  t r a n s a c t i o n s  be tw een  J a p a n e s e  r e s i d e n t s  and t h e  r e s i d e n t s  
o f  o t h e r  c o u n t r i e s  were " p r o h i b i t e d  i n  p r i n c i p l e  w i t h  few e x c e p t i o n s "
[ 1 1 ,  p .  1 ] .  T h i s  s t r i n g e n t  c a p i t a l  c o n t r o l  p rogram e f f e c t i v e l y  b l o c k e d  
fu n d s  from moving be tween  J a p a n e s e  and i n t e r n a t i o n a l  f i n a n c i a l  m a r k e t s  
such  as  t h e  Euro  yen m a r k e t .
The l i b e r a l i z a t i o n  o f  J a p a n ’s d o m e s t i c  f i n a n c i a l  s y s te m  and i t s  
f i n a n c i a l  r e l a t i o n s  w i t h  o t h e r  n a t i o n s  began  a f t e r  t h e  1973 e n e rg y  
c r i s i s .  I t  soon became e v i d e n t  t h a t  t h i s  e v e n t  and c h a n g in g  p a t t e r n s  
o f  i n t e r n a t i o n a l  c o m p e t i t i o n  were  f o r c i n g  J a p a n  o n t o  a low e r  g rowth  p a t h  
t h a n  t h a t  a c h i e v e d  i n  t h e  im m edia te  p o s t w a r  e r a .  As a r e s u l t ,  c o r p o r a t e  
b o r r o w in g  and i n v e s t m e n t  became l e s s  i m p o r t a n t  r e l a t i v e  t o  p e r s o n a l  and 
p u b l i c  i n v e s t m e n t  i n  h o u s in g  and p u b l i c  works [9 ,  p .  19 ] .
C o n s e q u e n t l y ,  governm ent  o f f i c i a l s  come to  doubt  t h e  e f f i c a c y  of  a 
m o n e ta ry  p o l i c y  dom ina ted  by "window g u i d a n c e " .  Window g u i d a n c e  i s  a non­
p r i c e  based  s y s te m  of  fu n d s  a l l o c a t i o n  d i r e c t e d  by l e n d i n g  q u o t a s  imposed 
on f i n a n c i a l  i n s t i t u t i o n s  by J a p a n ' s  c e n t r a l  bank ,  t h e  Bank of  J a p a n .
S i n c e  t h e  e f f i c i e n t  a l l o c a t i o n  of  f u n d s  r e q u i r e s  a  p r i c i n g  mechanism more 
r e s p o n s i v e  t o  c hang ing  s u p p l y  and demand c o n d i t i o n s  f o r  c r e d i t  t h a n  t h i s  
s y s te m  p r o v i d e s ,  r e f o r m  of  t h e  s y s te m  was i n e v i t a b l e .
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F o r e i g n  demands f o r  g r e a t e r  a c c e s s  t o  J a p a n ' s  f i n a n c i a l  m a r k e t s  a l s o  
pushed  t h e  d o m e s t i c  l i b e r a l i z a t i o n  p rog ram .  O f f i c i a l s  r e c o g n i z e d  t h a t  as  
J a p a n  d e c o n t r o l l e d  t h e  i n f l o w  of  i n t e r n a t i o n a l  funds  a c r o s s  h e r  b o r d e r ,  
t h e  volume of  such f low s  would become more s e n s i t i v e  t o  t h e  d i f f e r e n t i a l  
be tw e en  J a p a n ' s  d o m e s t i c  i n t e r e s t  r a t e s  and t h o s e  a b r o a d .  They a l s o  
r e a l i z e d  t h e  i m p o r t a n c e  o f  m in i m i z in g  t h e  im pac t  of  t h e s e  f low s  on 
J a p a n ' s  f i n a n c i a l  sy s te m  and h e n c e ,  on i t s  r e a l  economy. They f e l t  t h a t  
r e f o r m i n g  t h e  f i n a n c i a l  s y s te m  so t h a t  i n t e r e s t  r a t e s  and exchange  r a t e s  
c o u l d  a d j u s t  t o  i n t e r n a t i o n a l  and d o m e s t i c  f o r c e s  p r o v id e d  t h e  most  
e f f e c t i v e  mechanism t o  a c c o m p l i s h  t h i s  [9 ,  p .  2 0 ] .  As a r e s u l t ,  J a p a n ' s  
i n t e r e s t  r a t e s  and exchange  r a t e s  c o u ld  move tow ards  a c o n d i t i o n  of  
i n t e r e s t  r a t e  p a r i t y  w i t h  t h e  r e s t  of t h e  w o r l d .  With t h i s  e q u i l i b r i u m  
c o n d i t i o n  e s t a b l i s h e d ,  d e s t a b i l i z i n g  s p e c u l a t i v e  f lo w s  would n o t  o c c u r .
The a p p ro a c h  f o l l o w e d  by th e  J a p a n e s e  to  m a i n t a i n  b a l a n c e  of  payments  
e q u i l i b r i u m  a l s o  pushed  t h e  government  tow ards  l i b e r a l i z a t i o n .  B e g in n in g  
i n  t h e  l a t e  1 9 6 0 ' s ,  J a p a n  e x p e r i e n c e d  p r o lo n g e d  p e r i o d s  of  c u r r e n t  
a c c o u n t  s u r p l u s  o c c a s i o n a l l y  r e p l a c e d  by d e f i c i t s .  To min imize  t h e  
im pac t  such im b a la n c e s  had on l e v e l s  of  i n t e r n a t i o n a l  r e s e r v e s  and 
exchange  r a t e  f l u c t u a t i o n s ,  t h e  J a p a n e s e  a d o p te d  a p o l i c y  of  c o m pe nsa t ing  
c a p i t a l  f l o w s .  S e l e c t i v e  a p p l i c a t i o n  of  c a p i t a l  c o n t r o l s  a l l o w e d  o u t ­
f lo w s  ( i n f l o w s )  o f  c a p i t a l  t o  b a l a n c e  t r a d e  s u r p l u s e s  ( d e f i c i t s ) .  But 
f o r  t h i s  p o l i c y  t o  e f f e c t i v e l y  e n c o u ra g e  c a p i t a l  i n f l o w s  i t  was i m p o r t a n t  
t h a t  t h e  f i n a n c i a l  s y s te m  p r o v i d e  a wide a r r a y  of  f i n a n c i a l  i n s t r u m e n t s  
w i t h  a t t r a c t i v e  r i s k  and r e t u r n  c h a r a c t e r i s t i c s  [61 ,  p .  3 1 ] .  A s y s te m  
w i t h  f r e e l y  f l o a t i n g  i n t e r e s t  r a t e s  and t h e  f reedom to  d e v e lo p  i n n o v a t i v e  
i n s t r u m e n t s  was n e c e s s a r y  t o  e f f e c t i v e l y  p u r s u e  t h i s  p o l i c y .
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F u r t h e r m o r e ,  J a p a n e s e  o f f i c i a l s  f o r e s a w  a l a r g e r  r o l e  f o r  p u b l i c  
s e c t o r  i n v e s t m e n t  i n  t h e  c o u n t r y ' s  economy. Thus ,  J a p a n ' s  s a v i n g s  
s u r p l u s  s e c t o r s  would be c o n f r o n t e d  w i t h  a much b r o a d e r  a r r a y  of  f i n a n ­
c i a l  a s s e t s  once t h e  gove rnment  i n c r e a s e d  t h e  volume of  i t s  f i n a n c i n g .  A 
w e l l  f u n c t i o n i n g  p r i c e  mechanism c r e a t e d  by i n t e r e s t  r a t e  f l e x i b i l i t y  was 
r e q u i r e d  to  o p t i m a l l y  a l l o c a t e  f u n d s  among t h e  v a r i o u s ,  c om pe t ing  needs  
[ 9 ,  p .  2 0 ] .
F i n a l l y ,  t h e  p u b l i c  s e c t o r  i n v e s t m e n t  m en t ioned  above r e q u i r e d  a 
l a r g e  i n c r e a s e  i n  o u t s t a n d i n g  gove rnment  d e b t .  F l e x i b l e  i n t e r e s t  r a t e s  
on t h i s  d e b t  would be r e q u i r e d  to  a l l o w  f i n a n c i a l  i n s t i t u t i o n s  to  
w i l l i n g l y  h o l d  t h i s  d e b t .  To s e l l  i t  a t  below m a r k e t  r a t e s  a s  had been  
done p r e v i o u s l y  would p l a c e  g r e a t  p r e s s u r e  on t h e  p r o f i t  m arg in s  of  banks 
and o t h e r  f i n a n c i a l  i n s t i t u t i o n s  r e q u i r e d  to  buy t h e s e  a s s e t s .  Such a 
p r a c t i c e  would f o r c e  t h e s e  i n s t i t u t i o n s  t o  l obby  i n t e n s e l y  f o r  e i t h e r  
l o w e r  d e p o s i t  r a t e s  o r  h i g h e r  l e n d i n g  r a t e s .  N e i t h e r  c i r c u m s t a n c e  was 
r e g a r d e d  as  p a r t i c u l a r l y  d e s i r a b l e  [ 9 ,  p .  2 1 ] .
The J a p a n e s e  f i n a n c i a l  s y s te m  i s  c u r r e n t l y  u n d e r g o i n g  t h e  r e fo rm  
mandated  by t h e  c i r c u m s t a n c e s  d e s c r i b e d  a bove .  Dur ing  t h e  1 9 7 0 ' s ,  
i n t e r e s t  r a t e s  became more f l e x i b l e .  T h i s  was i n i t i a l l y  due t o  more 
f r e q u e n t  changes  i n  t h e  d i s c o u n t  r a t e ,  t o  which  most  r e g u l a t e d  r a t e s  
( m o s t ly  bank d e p o s i t  and l e n d i n g  r a t e s )  were l i n k e d .  J a p a n ' s  money 
m a r k e t s  were c o m p l e t e l y  d e r e g u l a t e d  i n  t h e  l a t e  1 9 7 0 ' s .  " Ja p a n  l a r g e l y  
ended  o f f i c i a l  p a r t i c i p a t i o n  i n  t h e  s e t t i n g  of  c a l l  r a t e s ,  r e s t r i c t i o n s  
on t h e  r e s a l e  of  comm erc ia l  b i l l s  and l i m i t a t i o n s  on f i n a n c i a l  i n s t i t u ­
t i o n s '  a c c e s s  t o  t h e  Gensak i  m a r k e t "  [61 ,  p .  3 5 ] .  As a r e s u l t ,  J a p a n ' s  
d o m e s t i c  money m a r k e t s  became more c l o s e l y  l i n k e d  t o g e t h e r  and t h e  l a r g e
48
i n t e r e s t  r a t e  d i f f e r e n t i a l s  t h a t  had e x i s t e d  be tw een  money m ark e t  a s s e t s  
d i m i n i s h e d .
A l s o ,  J a p a n  e l i m i n a t e d  many of  t h e  r e s t r i c t i o n s  b l o c k i n g  t h e  a c c e s s  
o f  s p e c i f i c  c l a s s e s  of  l e n d e r s  and b o r r o w e r s  t o  f i n a n c i a l  m a r k e t s .  For  
e x a m p l e ,  i n  1978 n o n r e s i d e n t s  were g r a n t e d  a c c e s s  t o  t h e  Gensaki  m a r k e t .  
And two new money m a r k e t s ,  t h e  comm erc ia l  b i l l s  and bank c e r t i f i c a t e  of 
d e p o s i t  m a r k e t s ,  emerged i n  1972 and 1979 r e s p e c t i v e l y .
J a p a n ' s  f i n a n c i a l  r e l a t i o n s h i p s  w i t h  f o r e i g n  r e s i d e n t s  changed 
d r a m a t i c a l l y  i n  December 1980 w i t h  t h e  p a s s a g e  of  t h e  Amended F o r e i g n  
Exchange Law. F i n a n c i a l  t r a n s a c t i o n s  be tw een  J a p a n  and f o r e i g n  r e s i d e n t s  
became gov e rn e d  by a  p o l i c y  of  " f r e edom  i n  p r i n c i p l e ,  r e g u l a t i o n  i n  
e mergency"  [ 1 1 ,  p .  3 ] .  As a r e s u l t ,  J a p a n ' s  f i n a n c i a l  m a r k e t s  a r e  
becoming  more i n t e g r a t e d  w i t h  t h o s e  a b o a r d .
J u s t  how c o m p l e t e l y  i n t e g r a t e d  a r e  J a p a n ' s  money m a r k e t s  w i t h  f o r ­
e i g n  m a r k e t s ,  e s p e c i a l l y  t h e  Euro  yen  m a r k e t ,  i s  an e m p i r i c a l  q u e s t i o n .  
Some work ha s  a l r e a d y  a d d r e s s e d  t h e  i s s u e .  P i g o t t  [61 ,  p .  40] u s e s  
g r a p h i c a l  a n a l y s i s  f o r  t h e  p e r i o d  1975 t h r o u g h  1982 t o  show t h a t  t h e  
c o v e r e d  t h r e e  month E u r o d o l l a r  r a t e  ( i n  e s s e n c e ,  t h e  Euro yen r a t e )  
t r a c k s  t h e  G ensak i  r a t e  f a i r l y  c l o s e l y  and t h a t  t h e  d i f f e r e n t i a l  be tw een  
t h e  two r a t e s  has  d i m i n i s h e d  s i n c e  1979.
O t a n i  and T i w a r i  [59]  m easu re  d e v i a t i o n s  from i n t e r e s t  r a t e  p a r i t y  
b e tw e en  t h e  E u r o d o l l a r  and Gensak i  r a t e s  r e l a t i v e  t o  d e v i a t i o n s  found  
b e tw e e n  t h e  Euro  yen and E u r o d o l l a r  i n t e r e s t  r a t e s .  The f o rm e r  e x p e r ­
i e n c e d  s i g n i f i c a n t l y  l a r g e r  d e v i a t i o n s  from p a r i t y  p r i o r  t o  March 1979 
and  f o r  t h e  f i r s t  e l e v e n  months of  1980.  T h i s  i n d i c a t e s  t h a t  t h e  m a r k e t s  
were  s e g m e n te d .  The s i z e  of  t h e s e  d e v i a t i o n s  sh ru n k  g r e a t l y  f rom
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December 1980 th r o u g h  t h e  f i r s t  q u a r t e r  of  1981 [59 ,  pp .  805-808]  
s u g g e s t i n g  t h a t  t h e  m a r k e t s  were becoming more c l o s e l y  i n t e g r a t e d .
The f o u r t h  c o u n t r y ,  Germany, i s  cho s en  b e c a u s e ,  l i k e  t h e  U n i t e d  
S t a t e s ,  i t  has  a l a r g e ,  e f f i c i e n t  f i n a n c i a l  s y s te m  w i t h  no r e s t r i c t i o n s  
on i n t e r n a t i o n a l  c a p i t a l  f l o w s .  However ,  Germany has  a l s o  e x p e r i e n c e d  
( f o r  i t )  h i g h  i n f l a t i o n ,  a d v e r s e  movements i n  i t s  b a l a n c e  of  payments  
p o s i t i o n  and a g r e a t  d e a l  of  p r e s s u r e  on t h e  f o r e i g n  exc hange  v a l u e  of  
t h e  d e u t s c h e  mark.  To combat t h e s e  p r o b l e m s ,  t h e  D e u t s c h e  Bundesbank 
(Germ any 's  c e n t r a l  bank)  h a s  a t  t im e s  t i g h t e n e d  c r e d i t  c o n s i d e r a b l y .
A l s o ,  g i v e n  Germany's  r e s o r t  to  c a p i t a l  c o n t r o l s  i n  t h e  e a r l y  1 9 7 0 ' s ,  i t s  
c u r r e n t  prob lems may g i v e  r i s e  t o  a p o l i t i c a l  r i s k  premium due t o  t h e  
e x p e c t a t i o n s  of  m arke t  p a r t i c i p a n t s  t h a t  c o n t r o l s  may be i n s t a l l e d  a g a i n .  
The c a u s a l i t y  t e s t s  w i l l  shed some l i g h t  on w h e t h e r  t h e s e  economic 
p rob lem s  and p o l i c i e s  d i s r u p t e d  th e  n o r m a l l y  t i g h t  r e l a t i o n s h i p  be tw een  
t h e  German d o m e s t i c  and Euro  d e u t s c h e  mark m a r k e t s .
F i n a l l y ,  F ra n ce  was cho s en  b e c a u s e  i t  p u r s u e d  an e x t e n s i v e  p rogram  
o f  c a p i t a l  c o n t r o l s  d u r i n g  t h e  1980 -  1982 p e r i o d .  As a r e s u l t ,  " c a p i t a l  
t r a n s f e r s  be tw een  F r a n c e  and a l l  o t h e r  c o u n t r i e s  ( e x c e p t i n g  Monaco) a r e  
s u b j e c t  t o  exc hange  c o n t r o l  a p p r o v a l .  With t h e  e x c e p t i o n  of  p u r c h a s e s  of 
F r e n c h  and f o r e i g n  s e c u r i t i e s  a b r o a d ,  o u tw a rd  t r a n s f e r s  of  r e s i d e n t  owned 
c a p i t a l  g e n e r a l l y  a r e  r e s t r i c t e d  . . . .  A l l  b o r ro w in g s  i n  E u r o f r a n c s  a r e  
s u b j e c t  t o  p r i o r  a u t h o r i z a t i o n  . . . .  Lend ing  t o  n o n r e s i d e n t s  i n  f r a n c s  
i s  p r o h i b i t e d ,  w i t h  minor  e x c e p t i o n s "  [45 ,  pp .  1 7 8 - 1 7 9 ] .  I f  t h i s  program 
e f f e c t i v e l y  b lo c k e d  c a p i t a l  movements be tw een  t h e  F r e n c h  d o m e s t i c  and 
Euro  F r e n c h  f r a n c  money m a r k e t s ,  t h e n  t h e  c a u s a l i t y  t e s t s  s h o u ld  i n d i c a t e  
no  r e l a t i o n s h i p  be tw een  t h e  b e h a v i o r  of  t h e s e  r a t e s .
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D a ta  D e s c r i p t i o n
The d a t a  u se d  i n  t h e  G r a n g e r  c a u s a l i t y  t e s t s  a r e  d a i l y  o b s e r v a t i o n s  
o f  b o t h  t h e  d o m e s t i c  and E u r o c u r r e n c y  i n t e r e s t  r a t e s  f o r  t h e  f i v e  
c o u n t r i e s  s t u d i e d .  A l l  e m p i r i c a l  t e s t s  a r e  c o n d u c te d  on t h e  f i r s t  
d i f f e r e n c e s  of  t h e s e  r a t e s .
The U. S. c e r t i f i c a t e  of  d e p o s i t  r a t e  i s  c o n v e r t e d  from a d i s c o u n t
b a s i s  t o  an e q u i v a l e n t  bond y i e l d  w i t h  t h e  f o l l o w i n g  f o r m u l a :
r  = (365  x d ) / (360  -  (d  x t ) )  
w h e r e :  r  = e q u i v a l e n t  bond y i e l d
d = d i s c o u n t  y i e l d
t  = t im e  t o  m a t u r i t y  of  t h e  s e c u r i t y
T h e r e  a r e  two s o u r c e s  f o r  t h e  d a t a  used  i n  t h i s  s t u d y .  I n t e r e s t  
r a t e s  den o m in a te d  i n  s t e r l i n g ,  d e u t s c h e  marks and F r e n c h  f r a n c s  were 
o b t a i n e d  f rom d a i l y  i s s u e s  of  t h e  F i n a n c i a l  T im e s . Those denom ina ted  i n  
U. S. d o l l a r s  and J a p a n e s e  yen  a r e  f rom t h e  F e d e r a l  R e s e rv e  Bank of  New 
York.
The d a t a  i s  c o n t a i n e d  i n  Apendix  A. Appendix B d i s p l a y s  t h e  US CD
r a t e  and t h e  e q u i v a l e n t  bond y i e l d  on CDs c a l c u l a t e d  w i t h  t h e  above
f o r m u l a .
CHAPTER VI 
EMPIRICAL RESULTS 
U. S. D o l l a r  Denomina ted  Money M arke t s  
E u r o d o l l a r  M arke t
E x t e r n a l  f i n a n c i a l  i n t e r m e d i a t i o n  o r i g i n a t e d  w i t h  t r a n s a c t i o n s  i n  
U. S. d o l l a r s .  To t h i s  d a y ,  d o l l a r  de nom ina te d  l o a n s  and d e p o s i t s  
c o n s t i t u t e  t h e  v a s t  m a j o r i t y  of  E u r o c u r r e n c y  t r a n s a c t i o n s .  T r a n s a c t i o n s  
i n  d o l l a r s  made up 74.2% o f  t o t a l  E u r o c u r r e n c y  l e n d i n g  i n  December 1977,  
74.1% i n  Sep tem ber  1980, 74.2% i n  Sep tem ber  1981 and 74.0% i n  Sep tem ber  
1982 [8 ,  p .  5 9 ] .  T h i s  d e c i d e d  p r e f e r e n c e  f o r  t r a n s a c t i n g  i n  d o l l a r s  by 
nonbank b u s i n e s s  f i r m s  and comm erc ia l  banks  of many n a t i o n a l i t i e s  and 
e v e n  s o v e r e i g n  s t a t e s  makes t h e  E u r o d o l l a r  m arke t  t h e  d e e p e s t  and 
b r o a d e s t  of  t h e  E u r o c u r r e n c y  m a r k e t s .  C o n s e q u e n t l y ,  q u o t e d  E u r o d o l l a r  
i n t e r e s t  r a t e s  p r o p e r l y  r e f l e c t  e x i s t i n g  m arke t  c o n d i t i o n s  and can be 
e x p e c t e d  t o  r e a c t  q u i c k l y  t o  changes  i n  t h o s e  c o n d i t i o n s .
C e r t i f i c a t e  of  D e p o s i t  Marke t
The c e r t i f i c a t e  of  d e p o s i t  (CD) i s  cho s en  a s  t h e  d o m e s t i c  i n t e r e s t  
r a t e  t o  compare w i t h  t h e  E u r o d o l l a r  r a t e  b e c a u s e  i t s  d e f a u l t  r i s k  i s  
c o m p a rab le  t o  t h a t  of  E u r o d o l l a r  d e p o s i t s  [36 ,  p .  6 4 ] .  Banks o f t e n  
a r b i t r a g e  b e tw e en  t h e  U. S. d o m e s t i c  and E u r o d o l l a r  m a r k e t s  w i t h  funds  
o b t a i n e d  from t h e  s a l e  of CDs.
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A c e r t i f i c a t e  of  d e p o s i t  i s  a n e g o t i a b l e  i n s t r u m e n t  e v i d e n c i n g  a
t im e  d e p o s i t  made w i t h  a bank a t  a  f i x e d  r a t e  of  i n t e r e s t  f o r  a  f i x e d
p e r i o d  of  t i m e .  Major  Am er ican  banks  r e l y  h e a v i l y  on s a l e s  o f  CDs to  
f und  c o r p o r a t e  l o a n s .  T h e r e f o r e ,  t h e  volume of  o u t s t a n d i n g  CDs changes  
i n  r e s p o n s e  t o  v a r i a t i o n s  i n  t h e  l e v e l  of  l o a n  demand.
Banks n o r m a l l y  i s s u e  CDs i n  $1 m i l l i o n  d e n o m i n a t i o n s  w i t h  a m a t u r i t y
r a n g e  of  one t o  t h r e e  m o n th s .  A l th o u g h  c o r p o r a t i o n s  a r e  t h e  m a jo r  
p u r c h a s e r s  of  CDs, s t a t e  and l o c a l  gove rnm en ts  and nonbank f i n a n c i a l  
i n s t i t u t i o n s  a l s o  p u r c h a s e  l a r g e  a m oun ts .  Both p r im a ry  and s e c o n d a r y  
m a r k e t s  f o r  CDs e x i s t  w i t h  t h e  s e c o n d a r y  m ark e t  p r o v i d i n g  l i q u i d i t y  t o  
t h e  o r i g i n a l  b u y e r .
C om pari son  of  E u r o d o l l a r  and CD R a te s
High nom ina l  l e v e l s  and c o n s i d e r a b l e  v o l a t i l i t y  c h a r a c t e r i z e d  t h e  
b e h a v i o r  of  b o t h  E u r o d o l l a r  and CD i n t e r e s t  r a t e s  o v e r  t h e  p e r i o d  
e x a m in e d .  Tab le  2 p r e s e n t s  some b a s i c  s t a t i s t i c s  on t h e s e  d o l l a r
T a b le  2
d e n o m in a te d  i n t e r e s t  r a t e s  f o r  t h e  J a n u a r y  1980 t h r o u g h  June  1982 p e r i o d .  
The mean v a lu e  of  t h e  E u r o d o l l a r  r a t e  i s  15.40% and  r a n g e s  be tw een  8 .7  5% 
and  22.00%. I t s  s t a n d a r d  d e v i a t i o n  i s  2.93%. The mean and s t a n d a r d  
d e v i a t i o n  of  t h e  CD i n t e r e s t  r a t e  a r e  v e r y  s i m i l a r  t o  t h o s e  o f  t h e  
E u r o d o l l a r .  The mean i s  14.46% and i t  r a n g e s  from 7.90% t o  20.73%. The 
s t a n d a r d  d e v i a t i o n  i s  2.90%.
F i g u r e s  2A, 2B and 2C p l o t  t h e  t ime  s e r i e s  of  t h e  two d o l l a r  denomi­
n a t e d  r a t e s .  The CD r a t e  i s  n o t  a d j u s t e d  f o r  r e s e r v e  r e q u i r e m e n t s  o r
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T a b le  2
Summary S t a t i s t i c s  f o r  U. S. D o l l a r  I n t e r e s t  R a t e s  
J a n u a r y  1980 -  June  1982
Mean
E u r o d o l l a r  15.40%
C e r t i f i c a t e  of  14.46% 
D e p o s i t
D i f f e r e n t i a l  .95%
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FDIC i n s u r a n c e  premiums and t h e r e f o r e  does  n o t  r e f l e c t  t h e  e f f e c t i v e  
n om ina l  c o s t  of  f u n d s .  C o n s e q u e n t l y ,  t h e  E u r o d o l l a r  r a t e  c o n s i s t e n t l y  
p l o t s  above t h e  d o m e s t i c  CD r a t e .  I f  r e s e r v e  r e q u i r e m e n t s  and t h e  FDIC 
premium a r e  a c c o u n t e d  f o r ,  t h e n  t h e  E u r o d o l l a r  and a d j u s t e d  CD r a t e  
s e r i e s  would l i e  much c l o s e r  t o g e t h e r .  N e v e r t h e l e s s ,  t h e  two r a t e  s e r i e s
t r a c k  each  o t h e r  q u i t e  w e l l  i n d i c a t i n g  a t i g h t  r e l a t i o n s h i p  be tw een  t h e
m a r k e t s .
The a v e ra g e  d i f f e r e n t i a l  be tw een  t h e  r a t e s  i s  95 b a s i s  p o i n t s  (See  
T a b le  2 ) .  The s t a n d a r d  d e v i a t i o n  of t h e  E u r o d o l l a r  -  CD d i f f e r e n t i a l  i s  
q u i t e  low w i t h  a v a lue  of  29 b a s i s  p o i n t s .
C a u s a l i t y  i n  t h e  U. S. D o l l a r  Money M arke ts
T a b le  3 c o n t a i n s  t h e  Wald s t a t i s t i c s  o b t a i n e d  from t h e  c o m p a r i s o n s  
o f  t h e  r e s t r i c t e d  and u n r e s t r i c t e d  U. S. d o l l a r  d e n om ina te d  money m a r k e t
Tab le  3
r e g r e s s i o n s .  The s t a t i s t i c s  i n  t h e  t o p  h a l f  of  t h e  t a b l e  a r e  t h o s e  f o r  
models  which t e s t  f o r  c a u s a l i t y  r u n n i n g  f rom t h e  U. S. d o m e s t i c  money 
m a r k e t s  to  t h e  E u r o d o l l a r  m a r k e t .  The s t a t i s t i c s  i n  t h e  bo t to m  h a l f  of 
t h e  t a b l e  a r e  t h o s e  f o r  t h e  models  which  t e s t  f o r  c a u s a l i t y  r u n n i n g  i n  
t h e  o p p o s i t e  d i r e c t i o n  o r  f rom t h e  E u r o d o l l a r  m arke t  t o  t h e  d o m e s t i c  U.S .  
m a r k e t .  A s t e r i s k s  ( * )  i n d i c a t e  t h o s e  c o m p a r i s o n s  i n  which  t h e  
u n r e s t r i c t e d  models  e x h i b i t  more s t a t i s t i c a l  e x p l a n a t o r y  power t h a n  t h e  
r e s t r i c t e d  m ode l s .
I f  a l l  of  t h e  r e l a t i o n s h i p s  i n  T a b le  3 were  p u r e l y  con te m p o ra n e o u s  
o r ,  i f  no r e l a t i o n s h i p  e x i s t e d ,  t h e n  no a s t e r i s k s  would be o b s e r v e d .  
I n s t e a d ,  t h e s e  r e s u l t s  i n d i c a t e  t h a t  e i t h e r  a  s t a t i s t i c a l  c a u s a l i t y  ru n s
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T a b le  3
Wald S t a t i s t i c s  f o r  Compari son  of  U n r e s t r i c t e d  to  
R e s t r i c t e d  U. S. D o l l a r  Denomina ted  R e g r e s s i o n  Models  
J a n u a r y  1980 -  June  1982
C a u s a l i t y  f rom U. S. Dom es t i c  t o  E u r o d o l l a r  Marke t
D i r e c t  G ra nge r
Lags
Dom es t i c




C e r t i f i c a t e  
o f  D e p o s i t . 20 2 .1 0 3 .5 4 40 .2 4 *  53 .57*  60 .79*
C a u s a l i t y  f rom E u r o d o l l a r  t o  U. S. Dom es t i c  Marke t  
D i r e c t  G r a n g e r  ______ Lagged Sims
Lags L e a ds /L a gs
D om es t i c  
In s  t ru m e n t 1 5 10 1 5 10
C e r t i f i c a t e
o f  D e p o s i t  118.81*  156 .32*  163 .37* 16.36* 41 .68*  45 .2 7*
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from t h e  E u r o d o l l a r  m ark e t  t o  t h e  U. S. d o m e s t i c  m a r k e t s  o r  t h a t  a 
' d u a l '  c a u s a l i t y  o r  f e e d b a c k  e f f e c t  i s  p r e s e n t .
The r e s u l t s  a r e  s e n s i t i v e  t o  t h e  s t a t i s t i c a l  p r o c e d u r e  u s e d .  The 
d i r e c t  G ra n g e r  s e t  of Wald t e s t s  c o n s i s t e n t l y  p r o d u c e s  e v id e n c e  i n  
s u p p o r t  of  u n i d i r e c t i o n a l  c a u s a l i t y  f rom t h e  E u r o d o l l a r  m arke t  t o  t h e  
U. S. d o m e s t i c  m a r k e t s .  Thus ,  h a v in g  i n f o r m a t i o n  a b o u t  p a s t  E u r o d o l l a r  
r a t e  c h a n g e s ,  i n  a d d i t i o n  t o  p a s t  CD c h a n g e s ,  im proves  t h e  e x p l a n a t o r y  
power of  t h e  CD f o r e c a s t i n g  m ode l s .  However,  t h e  l a g g e d  Sims s e t  of  Wald 
t e s t s  p r e s e n t s  e v i d e n c e  s u p p o r t i n g  f e e d b a c k  b e h a v i o r .  For  t h i s  t e s t ,  
t h e n ,  p a s t  E u r o d o l l a r  r a t e  changes  improve  t h e  f o r e c a s t  of CD r a t e  
c h a n g e s  as  i n  t h e  G ra n g e r  t e s t .  But t h e  r e v e r s e  s i t u a t i o n  i s  a l s o  t r u e .  
The e x p l a n a t i o n  of  E u r o d o l l a r  r a t e  changes  i s  improved  by t h e  i n c l u s i o n  
o f  t h e  p a s t  CD r a t e  changes  a lo n g  w i t h  t h e  s e r i e s  of  p a s t  E u r o d o l l a r  r a t e  
c h a n g e s .
Feedback  be tw een  t h e  E u r o d o l l a r  and CD r a t e s  on t h e  l agged  Sims t e s t  
h a s  been o b s e rv e d  b e f o r e  [40 ,  5 0 ] .  However ,  t h e  d i r e c t  G range r  t e s t  
r e s u l t  of u n i d i r e c t i o n a l  c a u s a l i t y  r u n n i n g  from t h e  E u r o c u r r e n c y  to  t h e  
d o m e s t i c  m arke t  has  no t  been  p r e v i o u s l y  o b s e r v e d .  I t  s u g g e s t s  t h a t  t h e  
l e a d  -  l a g  r e l a t i o n s h i p  be tw een  t h e  E u r o d o l l a r  and CD m ark e t s  i s  
u n s t a b l e .  For  c e r t a i n  p e r i o d s  of  t ime CD i n t e r s t  r a t e s  a d j u s t  more 
q u i c k l y  t o  chang ing  m ark e t  c o n d i t i o n s  t h a n  do E u r o d o l l a r  r a t e s .  As a 
r e s u l t ,  t h e r e  i s  a s t a t i s t i c a l  f i n d i n g  of  u n i d i r e c t i o n a l  c a u s a l i t y  
r u n n i n g  from t h e  d o m e s t i c  t o  t h e  e x t e r n a l  m a r k e t .  At o t h e r  t i m e s ,  t h e  
o p p o s i t e  b e h a v i o r  p a t t e r n  p r e d o m i n a t e s  and i s  c a p t u r e d  by t h e  c a u s a l i t y  
t e s t  as  u n i d i r e c t i o n a l  c a u s a l i t y  r u n n i n g  from t h e  e x t e r n a l  t o  t h e  
d o m e s t i c  m a r k e t .
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H e n d e r s h o t t  [ A1] and Kwack [53] h e l d  t h a t  t h e  much g r e a t e r  s i z e  and 
r e s i l i e n c y  o f  t h e  U. S. d o m e s t i c  money m a r k e t  a l l o w s  i t  t o  dom ina te  t h e  
s m a l l e r  E u r o d o l l a r  m a r k e t  and t h a t  i n t e r e s t  r a t e s  i n  t h e  l a t t e r  would 
move i n  r e s p o n s e  t o  changes  i n  t h e  f o r m e r .  Kaen and H a c h e y ' s  G range r  
t e s t s  [50] found u n i d i r e c t i o n a l  c a u s a l i t y  r u n n i n g  from t h e  CD t o  t h e  
E u r o d o l l a r  m a r k e t .  The i n s t a b i l i t y  i n  t h e  c a u s a l i t y  t e s t s  be tween  t h e  
p r e s e n t  s t u d y  and [50]  may be c aused  by t h e  d i f f e r e n t  t ime  p e r i o d s  
s t u d i e d  ( [ 5 0 ]  examined  t h e  1974 -  1981 p e r i o d )  o r  t h e  l e v e l  o f  d a t a  
a g g r e g a t i o n .  In  [ 5 0 ] ,  w eek ly  and month ly  o b s e r v a t i o n s  were u s e d .  The 
d a i l y  i n t e r e s t  r a t e s  u sed  i n  t h e  p r e s e n t  s t u d y  may be f o l l o w i n g  a 
d i f f e r e n t  c a u s a l i t y  p a t t e r n  t h a n  t h a t  e s t i m a t e d  w i t h  t h e  g r o s s e r  l e v e l  of  
d a t a  a g g r e g a t i o n  i n  [ 5 0 ] .
One e x p l a n a t i o n  f o r  t h e  noncon tem poraneous  b e h a v i o r  of  t h e s e  two 
r a t e s  i s  t h e  i n c o n s i s t e n t  a r b i t r a g e  b e h a v i o r  by banks  n o ted  by K r e i c h e r  
[ 5 2 ] .  He o b s e rv e d  t h a t  f rom November 1980 th r o u g h  June  1982, t h e  
E u r o d o l l a r  d e p o s i t  r a t e  c o n s i s t e n t l y  exceeded  t h e  CD r a t e  even  a f t e r  
a d j u s t i n g  t h e  l a t t e r  f o r  r e s e r v e  r e q u i r e m e n t s  and FDIC i n s u r a n c e .
K r e i c h e r  h e l d  t h a t  t h i s  anomalous  b e h a v i o r  r e s u l t e d  from a l a c k  of  
i n t e r e s t  by comm erc ia l  banks  t o  e x p l o i t  e v e r y  p r o f i t a b l e  o p p o r t u n i t y  f rom 
a r b i t r a g i n g  be tw e en  t h e  CD and E u r o d o l l a r  m a r k e t s .  K r e i c h e r ' s  f i n d i n g  
s u g g e s t s  t h a t  d u r i n g  t h i s  p e r i o d  th e  E u r o d o l l a r  r a t e  d e p a r t e d  from a 
t i g h t l y  l i n k e d  r e l a t i o n s h i p  w i t h  t h e  CD r a t e .  Commercial  banks r e q u i r e d  
l a r g e r  r a t e  d i f f e r e n t i a l s  b e f o r e  t h e y  would c o n s i d e r  a r b i t r a g i n g  be tween  
t h e  two m a r k e t s .  Nor d i d  t h e y  e x p l o i t  t h e s e  p r o f i t a b l e  o p p o r t u n i t i e s  as  
f u l l y  as  t h e y  d i d  p r i o r  t o  November 1980.  As a r e s u l t ,  t h e  CD r a t e  
r e a c t e d  s lo w ly  t o  ch a n g es  i n  t h e  E u r o d o l l a r  r a t e .  Th i s  b e h a v i o r  p a t t e r n
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shows up as  c a u s a l i t y  f rom t h e  E u r o d o l l a r  r a t e  t o  t h e  CD r a t e  i n  b o t h  t h e  
l a g g e d  Sims and d i r e c t  G ra n g e r  t e s t s .
S t e r l i n g  Denomina ted Money M arke ts  
E u r o s t e r l i n g  Marke t
The E u r o s t e r l i n g  m ark e t  i s  s m a l l  r e l a t i v e  t o  t h e  E u r o d o l l a r  and Euro  
d e u t s c h e  mark m a r k e t s  and a b o u t  t h e  same s i z e  a s  t h e  Euro  yen m a r k e t .  I t  
a c c o u n t s  f o r  l e s s  t h a n  2% of  t h e  t o t a l  E u r o c u r r e n c y  m a r k e t  and i s  a p p r o x ­
i m a t e l y  o n e - t e n t h  t h e  s i z e  of t h e  d o m e s t i c  s t e r l i n g  m a r k e t  [7 ,  p .  5 0 ] .  
E u r o s t e r l i n g  t r a n s a c t i o n s  have c o n s t i t u t e d  t h e  f o l l o w i n g  p e r c e n t a g e s  of 
t o t a l  E u r o c u r r e n c y  l e n d i n g  i n  r e c e n t  y e a r s :  1.2% i n  December 1977;  1.4%
i n  Sep tem ber  1980;  1.5% i n  Sep tember  1981;  1.4% i n  Sep tem ber  1982 [8 ,  
p .  5 9 ] .  The m arke t  e x p e r i e n c e d  a s p u r t  of  g row th  i n  1980 a f t e r  t h e  
a b o l i t i o n  of c a p i t a l  c o n t r o l s  opened i t  t o  U. K. r e s i d e n t  d e p o s i t o r s .  
S i n c e  June  1980, how ever ,  l i t t l e  g rowth  has  o c c u r r e d  and t h e  m arke t  even  
c o n t r a c t e d  s l i g h t l y  be tw e en  Sep tem ber  1981 and Sep tem ber  1982.
The p r i n c i p l e  r e a s o n  f o r  t h e  s m a l l  s i z e  and l a c k  of  g rowth  i n  t h e  
E u r o s t e r l i n g  m arke t  i s  t h a t  t h e r e  i s  on ly  a v e r y  s m a l l  p r i c e  d i f f e r e n t i a l  
be tw e en  i t  and t h e  d o m e s t i c  s t e r l i n g  m a r k e t .  The e f f e c t i v e  c o s t  of  
i n t e r m e d i a t i o n  i s  v i r t u a l l y  t h e  same i n  b o t h  m a r k e t s  b e c a u s e  of  t h e  v e ry  
s m a l l  r e s e r v e  r e q u i r e m e n t s  imposed by t h e  Bank of  E ng land  on d o m e s t i c  
d e p o s i t s  i n  d o m e s t i c  b a n k s .  B r i t i s h  banks  mus t  h o l d  .5% of  e l i g i b l e  
s t e r l i n g  l i a b i l i t i e s  i n  n o n i n t e r e s t  b e a r i n g  d e p o s i t s  a t  t h e  Bank of  
Eng land  [8 ,  p .  5 1 ] .  As a r e s u l t ,  l i t t l e  i n c e n t i v e  e x i s t s  f o r  t r a n s a c t o r s  
t o  b r i n g  t h e i r  b u s i n e s s  to  t h e  E u r o s t e r l i n g  r a t h e r  t h a n  t h e  d o m e s t i c
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s t e r l i n g  money m a r k e t s .  T h e r e f o r e ,  o v e r  t h e  p e r i o d  c o n s i d e r e d  h e r e ,  t h e  
E u r o s t e r l i n g  m arke t  ha s  s t a g n a t e d .
L oc a l  A u t h o r i t y  D e p o s i t s
I n  t h e  U. K . , a l o c a l  a u t h o r i t y  i s  a  p u b l i c  body which ha s  t h e  
powers  of  compulsory  t a x a t i o n .  Such p u b l i c  b o d i e s  i n c l u d e  c o u n t i e s ,  
d i s t r i c t s ,  t h e  c i t y  o f  London and o t h e r  b o d i e s  e n t r u s t e d  w i t h  t h e  manage­
ment  of v a r i o u s  p u b l i c  works  [20,  p .  5 9 ] ,  Loca l  a u t h o r i t i e s  r a i s e  
s h o r t - t e r m  fu n d s  i n  t h e  form of  d e p o s i t s  which a r e  h e l d  by the  
a u t h o r i t y ' s  c i t y  bank .  The a u t h o r i t y ' s  power of  t a x a t i o n  s e c u r e s  t h e  
payment of  i n t e r e s t  and p r i n c i p l e  on t h e  d e p o s i t s .  No l o c a l  a u t h o r i t y  
h a s  d e f a u l t e d  on i t s  d e p o s i t s  and i t  i s  w i d e l y  b e l i e v e d  t h a t  t h e  E n g l i s h  
government  w i l l  s u p p o r t  any a u t h o r i t y  t h a t  g e t s  i n t o  f i n a n c i a l  d i f f i c u l ­
t i e s .  Y i e l d s  on t h e  d e p o s i t s  t y p i c a l l y  e xc ee d  t h o s e  on U. K. T r e a s u r y  
b i l l s .  I n v e s t o r s  f i n d  t h e  c o m b i n a t i o n  of  s a f e t y ,  l i q u i d i t y  and y i e l d  
p r o v i d e d  by l o c a l  a u t h o r i t y  d e p o s i t s  v e r y  d e s i r a b l e  and as  a r e s u l t ,  i t  
i s  a v e ry  a c t i v e  m a r k e t .
D e p o s i t s  a r e  t a k e n  f o r  a " s t a t e d  r ange  of  p e r i o d s  o f  n o t i c e " ,  two or  
s e v e n  days  f o r  e xa m p le ,  and f o r  c e r t a i n  minimum m a t u r i t i e s ,  such  a s  f o r  
one  o r  t h r e e  months [68 ,  p .  161] .  Minimum d e p o s i t  amounts  a r e  u s u a l l y  
<5^50000 a l t h o u g h  sums of  ^ 5 0 0 0 0 0  t o  j f l  m i l l i  on a r e  o f t e n  s e e n .  In  r e t u r n  
f o r  t h e  d e p o s i t ,  t h e  l e n d e r  r e c e i v e s  a l o c a l  a u t h o r i t y  d e p o s i t  r e c e i p t  
t h a t  i s  n e g o t i a b l e .
D e p o s i t o r s  a r e  r o u g h l y  e q u a l l y  d i v i d e d  be tw een  b a n k s ,  o t h e r  f i n a n ­
c i a l  i n s t i t u t i o n s ,  i n d u s t r i a l  and com m er ica l  companies  and o t h e r s .  A l s o ,
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a c o n s i d e r a b l e  p o r t i o n  of  fu n d s  come from a b ro a d  [68 ,  p .  162 ] .  Banks a r e  
i m p o r t a n t  a r b i t r a g e u r s  be tw een  t h e  l o c a l  a u t h o r i t y  and o t h e r  money 
m a r k e t s .  F i r s t ,  t h e y  i n t e r m e d i a t e  be tw een  m a t u r i t i e s  when t h e y  f u n n e l  
v e r y  s h o r t - t e r m  i n t e r b a n k  l o a n s  i n t o  l o n g e r  t e rm  l o c a l  a u t h o r i t y  
d e p o s i t s .  They a l s o  f r e q u e n t l y  bor row i n  t h e  s t e r l i n g  CD and E u r o ­
s t e r l i n g  m a r k e t s  and p l a c e  t h e  funds  i n t o  l o c a l  a u t h o r i t y  d e p o s i t s  [29,  
p .  6 9 ] .  Thus,  t h e  m arke t  p o s s e s s e s  c o n s i d e r a b l e  d e p t h  and s e r v e s  a s  t h e  
p r im a r y  m a r k e t  f o r  l i q u i d i t y  a d j u s t m e n t  i n  t h e  U. K.
Compari son  of E u r o s t e r l i n g  and Loca l  A u t h o r i t y  D e p o s i t  R a t e s
T a b le  4 shows t h a t  t h e  b a s i c  b e h a v i o r  of  i n t e r e s t  r a t e s  i n  t h e  E u ro ­
s t e r l i n g  m arke t  d i f f e r e d  l i t t l e  f rom t h a t  of t h e  l o c a l  a u t h o r i t y  m a r k e t .  
The mean E u r o s t e r l i n g  r a t e  was 14.98% w i t h  a s t a n d a r d  d e v i a t i o n  of  1.80%. 
I t  r anged  from a low o f  12.12% t o  a h i g h  of  19.06%. The l o c a l  a u t h o r i t y  
r a t e  a v e ra g e d  14.93% be tw een  J a n u a r y  1980 and June  1982 and r anged  
b e tw e e n  12.00% and 18.62%. I t s  s t a n d a r d  d e v i a t i o n  was 1.76%.
F i g u r e s  3A, 3B and 3C show t h e  c l o s e  r e l a t i o n s h i p  be tw een  E u ro ­
s t e r l i n g  and l o c a l  a u t h o r i t y  i n t e r e s t  r a t e s  be tw een  J a n u a r y  1980 and 
J u n e  1982. Tab le  4 p r e s e n t s  some b a s i c  s t a t i s t i c s  f o r  t h e  d i f f e r e n t i a l  
be tw e e n  t h e  two r a t e s .  The mean of  t h e  d i f f e r e n c e  i s  o n ly  4 .8  b a s i s  
p o i n t s ,  t h e  s m a l l e s t  a b s o l u t e  v a l u e  f o r  any o f  t h e  i n t e r e s t  r a t e  p a i r s  
c o n s i d e r e d  i n  t h i s  p a p e r .  The s t a n d a r d  d e v i a t i o n  of  t h e  d i f f e r e n t i a l  i s  
o n l y  2 3 .4  b a s i s  p o i n t s  and a l s o  r e p r e s e n t s  t h e  s m a l l e s t  v a l u e  f o r  any 
i n t e r e s t  r a t e  p a i r  c o n s i d e r e d  h e r e .  Thus ,  t h e  d i f f e r e n c e  be tw een  t h e  two 
r a t e s  i s  s m a l l  and r e l a t i v e l y  s t a b l e .
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T a b l e  4
Summary S t a t i s t i c s  f o r  S t e r l i n g  I n t e r e s t  R a t e s  
J a n u a r y  1980 -  June  1982
Mean S t a n d a r d  D e v i a t i o n  Maxium
E u r o s t e r l i n g  14.98% 1.80% 19.06%
L o c a l  A u t h o r i t y  14.93% 1.76% 18.62%
D i f f e r e n t i a l  .05% .23% .81%
Minimum 
1 2 . 1 2 % 
12 . 00% 






































T h i s  r e s u l t  was e x p e c t e d .  S ince  t h e  a b o l i t i o n  of  exchange  c o n t r o l s  
i n  O c to b e r  1979, no  g o v e rn m e n ta l  b a r r i e r s  have p r e v e n t e d  a r b i t r a g e  
c a p i t a l  f rom f l o w i n g  be tw een  t h e  m a r k e t s  and e q u a l i z i n g  t h e  two i n t e r e s t  
r a t e s .  U n t i l  t h a t  d a t e ,  t h e  c o n t r o l s  p a r t i a l l y  s e p a r a t e d  t h e  
E u r o s t e r l i n g  from t h e  d o m e s t i c  m a r k e t .
C a u s a l i t y  i n  t h e  S t e r l i n g  Denominated Money M arke ts
T a b le  5 c o n t a i n s  t h e  Wald s t a t i s t i c s  o b t a i n e d  from t h e  com pa r i sons
T a b le  5
o f  a l l  t h e  r e s t r i c t e d  and u n r e s t r i c t e d  s t e r l i n g  denom ina ted  money m arke t  
r e g r e s s i o n s .  The s t a t i s t i c s  i n  t h e  to p  h a l f  of  t h e  t a b l e  a r e  t h o s e  f o r  
t h e  models  which t e s t  f o r  c a u s a l i t y  r u n n in g  from t h e  U. K. d o m e s t i c  money 
m a r k e t  t o  t h e  E u r o s t e r l i n g  m a r k e t .  The s t a t i s t i c s  i n  t h e  bo t tom  h a l f  of  
t h e  t a b l e  a r e  f o r  t h e  models  which t e s t  f o r  c a u s a l i t y  r u n n i n g  from th e  
E u r o s t e r l i n g  m arke t  t o  t h e  d o m e s t i c  U. K. m a r k e t s .  A s t e r i s k s  ( * )  
i n d i c a t e  t h o s e  co m p a r i s o n s  i n  which  t h e  u n r e s t r i c t e d  models  e x h i b i t  
b e t t e r  s t a t i s t i c a l  e x p l a n a t o r y  power t h a n  t h e  r e s t r i c t e d  m odels .
The r e s u l t s  d i f f e r  be tw een  t h e  two t e s t s  used  to  d e t e c t  t h e  n a t u r e  
o f  c a u s a l i t y  b e tw e en  t h e  two i n t e r e s t  r a t e s .  The G ra nge r  t e s t s  i n d i c a t e  
t h a t  t h e  E u r o s t e r l i n g  i n t e r e s t  r a t e  r e a c t s  more q u i c k l y  to  commonly f e l t  
i n f l u e n c e s  t h a n  does t h e  l o c a l  a u t h o r i t y  r a t e .  A l t e r n a t i v e l y ,  t h e  l ag g e d  
Sims t e s t s  s u g g e s t  t h a t  t h e  r e l a t i o n s h i p  be tw een  t h e  two m a r k e t s  i s  b e s t  
c h a r a c t e r i z e d  a s  i n v o l v i n g  f e e d b a c k  be tw een  t h e  two r a t e s .  Both s e t s  of 
r e s u l t s  do i n d i c a t e  l e s s  t h a n  t o t a l  i n t e g r a t i o n  of  t h e  two m a r k e t s ,  
h ow ever .  And i n  n e i t h e r  c a s e  i s  c a u s a l i t y  s e e n  a s  p r e d o m i n a t e l y  r u n n in g  
f rom t h e  d o m e s t i c  t o  t h e  E u r o s t e r l i n g  m a r k e t .
T a b le  5
Wald S t a t i s t i c s  f o r  Com pari son  of  U n r e s t r i c t e d  t o  
R e s t r i c t e d  U. K. S t e r l i n g  Denomina ted R e g r e s s i o n  Models  
J a n u a r y  1980 -  June  1982
C a u s a l i t y  From U. K. Domest i c  t o  E u r o s t e r l i n g  Market  
D i r e c t  G ra nge r    Lagged Sims________
Lags L e a ds /L a gs
Domest ic  
I n s t r u m e n t 1 5 10 1 5 10
L oc a l
A u t h o r i t y 1.68 3 . 2 5 9 .7 5 56 .24*  64 .28* 72 .19*
C a u s a l i t y  From E u r o s t e r l i n g t o  U. K. D om es t i c Marke t
D i r e c t  G ra nge r l a g g e d  Sims
Lags L e a d s /L a g s
D om es t i c
I n s t r u m e n t 1 5 10 1 5 10
L oc a l
A u t h o r i t y 51 .2 8 *  154 .8 4*  2 0 0 .06* 14 .2 4* 28 .39* 36 .19*
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D e u t s c h e  Mark Denomina ted  Money M arke ts
Euro  D e u t s c h e  Mark Market
The Euro  d e u t s c h e  mark (DM) m a r k e t  i s  l a r g e  r e l a t i v e  t o  o t h e r  non­
d o l l a r  c u r r e n c i e s  bu t  ha s  been  d e c l i n i n g  s l i g h t l y  o v e r  t h e  p a s t  s i x  
y e a r s .  As a p e r c e n t a g e  o f  t o t a l  E u r o c u r r e n c y  l e n d i n g ,  Euro DM made up 
14.7% i n  December 1977,  13.0% i n  Sep tem ber  1980, 12.7% i n  Sep tem ber  1981 
and 12.1% i n  Sep tem ber  1982 [ 8 ,  p .  5 9 ] .
The d e c l i n e s  i n  1980 and 1981 a r e  s u r p r i s i n g  g i v e n  t h e  i n c r e a s e d  
r e l i a n c e  of  German e n t e r p r i s e s  on n o n d o m e s t i c  s h o r t - t e r m  c r e d i t  m a r k e t s .  
I n  1980 and  1981, German e n t e r p r i s e s  met a p p r o x i m a t e l y  40% o f  t h e i r  
s h o r t - t e r m  c r e d i t  needs  from n o n d o m e s t i c  banks  [24 ,  p .  2 9 ] .  Two e v e n t s  
l e d  t o  t h e  d o m e s t i c  c r e d i t  s q u e e z e  t h a t  f o r c e d  many f i r m s  to  o b t a i n  funds 
o u t s i d e  Germany. F i r s t ,  c u r r e n t  a c c o u n t  d e f i c i t s  i n  1979, 1980 and p a r t  
o f  1981 r e d u c e d  e n t e r p r i s e  c a s h  f low  from f o r e i g n  s a l e s  of  goods and 
s e r v i c e s .  Second ,  t h e  Bundesbank a d o p te d  a t i g h t  c r e d i t  p o l i c y  i n  
r e s p o n s e  t o  t h e  s e cond  o i l  c r i s i s  and t h i s  r e d u c e d  t h e  s u p p ly  of  c r e d i t  
f rom d o m e s t i c  s o u r c e s  [24 ,  p .  2 8 ] .  Most of  t h e s e  funds  were o b t a i n e d  i n  
t h e  Euro  DM m a r k e t .  By 1982, t h e  d o m e s t i c  c r e d i t  c o n s t r a i n t s  had e a se d  
and  c u r r e n t  a c c o u n t  s u r p l u s e s  r e a p p e a r e d .  Thus ,  f i r m s  began to  r e d u c e  
t h e  amount  of  fu n d s  o b t a i n e d  e x t e r n a l l y .
A l a r g e  p r o p o r t i o n  of  t h e s e  c r e d i t s  was p r o v i d e d  by f o r e i g n  b r a n c h e s  
and  s u b s i d i a r i e s  of German b a n k s .  S u b s t a n t i a l  amounts  o r i g i n a t e d  i n  t h e  
German d o m e s t i c  c r e d i t  m a r k e t s  and were t r a n s f e r r e d  t o  E u r o b a n k s .  German 
banks  e x e r c i s e  c o n s i d e r a b l e  d i s c r e t i o n  a b o u t  w h e th e r  a l o a n  i s  e x t e n d e d  
f rom  i t s  d o m e s t i c  o r  i t s  f o r e i g n  o f f i c e .  " T h i s  may be b e c a u s e  t h e
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g r a n t i n g  of  d o m e s t i c  c r e d i t  p l a c e s  a  g r e a t e r  b u r d e n  on t h e  p r u d e n t i a l  
r a t i o s  used  f o r  bank s u p e r v i s o r y  p u r p o s e s  t h a n  does i n v e s t m e n t  i n  Euro  DM 
f u n d s "  [ 2 4 ,  p .  2 9 ] .
An a d d i t i o n a l  i n c e n t i v e  f o r  German banks  t o  d i v e r t  t r a n s a c t i o n s  t o  
t h e  e x t e r n a l  m arke t  i s  t h a t  t h e  Euro  DM l e n d i n g  r a t e  a d j u s t s  q u i c k l y  to  
ch a n g in g  money m a r k e t  c o n d i t i o n s .  Domest i c  l e n d i n g  r a t e s  on t h e  o t h e r  
hand r e s p o n d  on ly  w i t h  a  c o n s i d e r a b l e  t ime  l a g .  Thus,  t h e  s h i f t  i n  
b u s i n e s s  has  o c c u r r e d  b e c a u s e  t h e  Euro  DM m a r k e t  has  become a more 
e f f i c i e n t  i n t e r m e d i a r y  t h a n  t h e  German d o m e s t i c  c r e d i t  m a r k e t .  T a b le  6 
p r e s e n t s  r e c e n t  t r e n d s  i n  t h e  e x t e r n a l  s h o r t - t e r m  f i n a n c i n g  of  German 
e n t e r p r i s e s .  I t  shows t h e  h ig h  p e r c e n t a g e  of  s h o r t - t e r m  c a p i t a l  i n f l o w s  
from banks  denom ina ted  i n  Euro  DM.
T a b l e  6
I n t e r b a n k  Market
The German money m a r k e t  c o n s i s t s  of  two c l o s e l y  r e l a t e d  s e g m e n t s .  
One i s  an i n t e r b a n k  m a r k e t  i n  money a t  c a l l  and t ime  d e p o s i t s  and t h e  
o t h e r  i s  a m arke t  f o r  v a r i o u s  t y p e s  of  s h o r t - t e r m  p a p e r  t h a t  i s  
r e d i s c o u n t a b l e  a t  t h e  D e u t s c h e  Bundesbank .  The l a t t e r  i s  so h e a v i l y  
i n f l u e n c e d  by t h e  Bundesbank  t h a t  few i n t e r b a n k  t r a n s a c t i o n s  o c c u r .  
E x t e n s i v e  a r b i t r a g e  be tw een  t h e  m a r k e t s  and be tw een  them and th e  
Bundesbank s u g g e s t  t h a t  t h e  German c e n t r a l  bank p l a y s  a key r o l e  i n  
d e t e r m i n i n g  i n t e r b a n k  i n t e r e s t  r a t e s  a s  w e l l .  The m a r k e t s  a l l o w  German 
banks  t o  a d j u s t  t h e i r  l i q u i d i t y  p o s i t i o n s ;  t o  l e n d  when th e y  have a
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S o u r c e :
T a b le  6
Net  C a p i t a l  I m p o r t s  From F o r e i g n  Banks 
( B i l l i o n  DM)
T o t a l i n  DM
1978 +1 .5 4 0 .4
1979 - 1 . 7 - 2 . 9
1980 +14 .2 +11.7
1981 +13 .2 +9 .4
198201 + 6 .2 +5 .2
Denominated DM%






"Recent  T re nds  i n  E n t e r p r i s e s '  E x t e r n a l  S ho r t -T e rm  C a p i t a l  
T r a n s a c t i o n s . "  M onthly B u l l e t i n  of  t h e  D e u t s ch e  Bundesbank ,  
May 1982, p .  30 .
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d e p o s i t  s u r p l u s  and t o  b o i ro w  when t h e y  need funds  f o r  e i t h e r  c u s tom e r  
l o a n s  o r  t o  s a t i s f y  t h e i r  r e s e r v e  r e q u i r e m e n t s  [27 ,  p .  3 1 0 ] .
Only two h u nd red  of t h e  more t h a n  5000 banks  i n  Germany a c t i v e l y  
p a r t i c i p a t e  i n  t h e  i n t e r b a n k  m a r k e t .  Those t h a t  do a r e  t h e  ' b i g  t h r e e '  
com m er ica l  banks  (D e u t s c h e  Bank AG, D r e s d e n e r  Bank and Commerzbank) and 
t h e  l a r g e r  r e g i o n a l  and p r i v a t e  b a n k s .  Also oc c upy ing  a m a jo r  p l a c e  i n  
t h e  m a r k e t  a r e  t h e  c e n t r a l  i n s t i t u t i o n s  f o r  German s a v i n g s  banks  
( G i r o z e n t r a l e n )  and c o - o p e r a t i v e  banks  ( Z e n t r a l k a s s e n )  [27 ,  p .  3 1 0 ] .
These  i n s t i t u t i o n s  a c c e p t  d e p o s i t s  f rom t h e  more r u r a l  s a v i n g s  o r  
c o - o p e r a t i v e  banks  and l e n d  them t o  t h e  l a r g e r  r e g i o n a l  b a n k s .  However , 
n e i t h e r  i n s t i t u t i o n  does much bo r ro w in g  i n  t h e  i n t e r b a n k  m arke t  t o  
r e d i s t r i b u t e  funds  back to  t h e i r  c l i e n t s  [27 ,  p .  311 ] .
Bo th  d a y - t o - d a y  l o a n s  and l o n g e r  t e rm  t im e  d e p o s i t s  a r e  t r a d e d  w i t h  
t h e  l a t t e r  h a v in g  m a t u r i t i e s  f rom one month to  one y e a r .  T r a d e s  u s u a l l y  
o c c u r  i n  m u l t i p l e s  of  DM 1 m i l l i o n  and a r e  t y p i c a l l y  u n s e c u r e d .  A l l  
t r a n s a c t i o n s  t a k e  p l a c e  o v e r  t h e  t e l p h o n e  and t h e  m arke t  i s  o n ly  open f o r  
one and o n e - h a l f  h o u r s  each  day [27,  p .  3 1 1 ] .  S e t t l e m e n t  on a l l  
t r a n s a c t i o n s  t a k e s  p l a c e  t h r o u g h  t h e  Bundesbank.
G erm any ' s  money m a r k e t s  a r e  h i g h l y  d e v e l o p e d ,  [28 ,  p .  43] b u t  do n o t  
have  t h e  b r e a d t h  of  t h o s e  i n  t h e  U. K. o r  U. S. [27,  p .  3 2 7 ] .  The 
s y s t e m  e f f i c i e n t l y  a l l o c a t e s  l i q u i d  funds  among Germany's  m a jo r  f i n a n c i a l  
i n s t i t u t i o n s .  But  t r a n s a c t i o n s  w i t h  t h e  c e n t r a l  bank a r e  much more 
p r e v a l e n t  t h a n  i n  t h e  U. K. o r  U. S.
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Comparison  of  Euro  D e u t s c h e  Mark and I n t e r b a n k  I n t e r e s t  R a t e s
The b a s i c  s t a t i s t i c s  on t h e  i n t e r b a n k  and Euro  DM i n t e r e s t  r a t e s  a r e  
d i s p l a y e d  i n  T a b le  7. The mean f o r  t h e  i n t e r b a n k  r a t e  was 10.58% w i t h  a
T a b le  7
r a n g e  be tw een  8.60% and 14.75%. The s t a n d a r d  d e v i a t i o n  was 1.58%. The 
s t a t i s t i c s  d e s c r i b i n g  t h e  b e h a v i o r  of  t h e  Euro  DM r a t e  c l o s e l y  r e s e m b le  
t h o s e  of  t h e  i n t e r b a n k  m a r k e t .  The mean i s  10.13% w i t h  a r ange  of  8.12% 
t o  13.62%. A l l  a r e  s l i g h t l y  l o w e r  t h a n  t h e  same s t a t i s t i c s  f o r  t h e  
i n t e r b a n k  r a t e .  The s t a n d a r d  d e v i a t i o n  was a l s o  1.58%.
F i g u r e s  4A, 4B and 4C i l l u s t r a t e  t h e  u s u a l l y  t i g h t  r e l a t i o n s h i p  
be tw e en  t h e  i n t e r b a n k  and Euro DM i n t e r e s t  r a t e s .  The normal  r e l a t i o n ­
s h i p  be tw een  t h e  d o m e s t i c  r a t e  and t h e  Euro  DM r a t e  was d i s t u r b e d  d u r i n g  
t h e  p e r i o d  from F e b r u a r y  t h r o u g h  e a r l y  March of 1981.  In  t h i s  i n s t a n c e ,  
t h e  d o m e s t i c  r a t e  s u r g e d  above t h e  Euro DM r a t e .  The Bundesbank p r e c i ­
p i t a t e d  t h i s  d i s t u r b a n c e  when i t  r e p l a c e d  normal  Lombard l o a n s  w i t h  
" s p e c i a l "  Lombard l o a n s  c o s t i n g  3% m ore .  (Germ any 's  lombard  f a c i l i t y  
p r o v i d e s  l i q u i d i t y  t o  comm erc ia l  banks  i n  a manner  s i m i l a r  t o  t h e  F e d e r a l  
R e s e r v e ' s  d i s c o u n t  w indow.)  T h i s  a c t i o n  r a i s e d  d o m e s t i c  i n t e r e s t  r a t e s  
and  r e s t r i c t e d  t h e  s u p p ly  of  l i q u i d i t y  t o  t h e  German ban k in g  s y s t e m .  The 
Bundesbank to o k  t h i s  a c t i o n  to  s tem  t h e  l a r g e  volume of  c a p i t a l  o u t f l o w s  
from Germany i n d u ce d  by a g e n e r a l  l a c k  of  c o n f i d e n c e  i n  t h e  f o r e i g n  
e x c h an g e  v a l u e  of t h e  d e u t s c h e  mark.  T h i s  i n  t u r n  was c a u se d  by an 
a c c e l e r a t i o n  of  i n f l a t i o n  i n  e a r l y  1981,  by p e r s i s t e n t  c u r r e n t  a c c o u n t
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T a b le  7
Summary S t a t i s t i c s  f o r  D e u t s ch e  Mark I n t e r e s t  R a t e s  
J a n u a r y  1980 -  June  1982
Mean S t a n d a r d  D e v i a t i o n  Maximum 
Euro  D e u t s c h e  Mark 10.13% 1.58% 13.62%
I n t e r b a n k  10.58% 1.58% 14.75%
D i f f e r e n t i a l  - .45%  .327% .79%
Minimum 
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d e f i c i t s ,  u n c e r t a i n t i e s  o v e r  German f i s c a l  p o l i c y  and e n e r g y  and 
d i s t u r b a n c e s  i n  t h e  i n t e r n a t i o n a l  p o l i t i c a l  a r e n a  [25 ,  p .  5 ] .
One p e c u l i a r i t y  r e g a r d i n g  t h e  Euro  DM -  c a l l  money r a t e  r e l a t i o n ­
s h i p  i s  a l s o  o b s e r v e d  i n  F i g u r e  4. U n l ik e  t h e  d o l l a r  o r  pound denomi­
n a t e d  i n t e r e s t  r a t e s ,  t h e  Euro  DM d e p o s i t  r a t e  l i e s  below t h e  c a l l  money 
r a t e .  T h i s  may be due i n  p a r t  t o  t h e  f a c t  t h a t  t h e  r e s e r v e  r e q u i r e m e n t s  
on Euro  DM d e p o s i t s  a r e  h i g h e r  t h a n  t h o s e  on d o m e s t i c  d e p o s i t s .  A c a s u a l  
i n t e r p r e t a t i o n  from i n v e s t m e n t  b a n k e r s  i s  t h a t  t h i s  i d i o s y n c r a s y  i s  
s im p l y  a s t a t i s t i c a l  q u i r k  ca use d  by t h e  t ime  d i f f e r e n t i a l  be tw een  London 
and F r a n k f u r t ,  t h e  p o i n t s  of  o b s e r v a t i o n  f o r  t h e  Euro  DM and c a l l  money 
r a t e s ,  r e s p e c t i v e l y  [ 4 3 ] .
R e s u l t s  of  C a u s a l i t y  T e s t s
T a b le  8 c o n t a i n s  t h e  Wald s t a t i s t i c s  f o r  t h e  rman i n t e r b a n k  -
T a b le  8
Euro  d e u t s c h e  mark r e g r e s s i o n s .  I t  i s  o r g a n i z e d  i n  t h e  same way as  
p r e v i o u s  t a b l e s  w i t h  t h e  Wald s t a t i s t i c s  i n  t h e  top  h a l f  of  t h e  t a b l e  t h e  
r e s u l t  of  c a u s a l i t y  t e s t s  r u n n i n g  from t h e  d o m e s t i c  t o  t h e  e x t e r n a l  
m a r k e t  and w i t h  t h e  bo t to m  h a l f  p r e s e n t i n g  s t a t i s t i c s  f o r  t e s t s  r u n n in g  
i n  t h e  o p p o s i t e  d i r e c t i o n .
At 10 l a g s  and l e a d s ,  b o t h  t h e  d i r e c t  G ra nge r  and t h e  l a g g e d  Sims 
t e s t s  i n d i c a t e  f e e d b a c k  be tw een  t h e  two m a r k e t s .  At o t h e r  l e a d / l a g  
l e n g t h s ,  t h e  d i r e c t  G ra n g e r  t e s t s  c o n t i n u e  t o  i n d i c a t e  f e e d b a c k  b u t  t h e  
l a g g e d  Sims t e s t s  s u g g e s t  a u n i d i r e c t i o n a l  c a u s a l i t y  r u n n i n g  from t h e
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T a b le  8
Wald S t a t i s t i c s  f o r  Compari son  of  U n r e s t r i c t e d  t o  
R e s t r i c t e d  German D e u t s c h e  Mark Denomina ted  R e g r e s s i o n  Models
J a n u a r y  1980 -  June  1982
C a u s a l i t y  From German Domest i c  t o  Euro D e u t s c h e  Mark Market
D i r e c t  G r a n g e r Lagged Sims
Lags L e a d s /L a g s
Dom es t i c
I n s t r u m e n t 1 5 10 1 5 10
I n t e r b a n k 12.05* 14.55* 22 .5 8* 113.85* 207.90* 247 .54*
C a u s a l i t y  From Euro D e u t s ch e  Mark t o  German Dom es t i c  M arke t
D i r e c t  G ra nge r Lagged Sims
Lags L e a ds /L a gs
Dom es t i c
I n s t r u m e n t 1 5 10 1 5 10
I n t e r b a n k 52 .1 1* 153 .97* 201 .3 4* 1.65 9 .1 0 33.76*
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d o m e s t i c  t o  t h e  e x t e r n a l  m a r k e t .  In  t h e  G r a n g e r  t e s t s ,  ho w e v e r ,  t h e  
l a g g e d  c hanges  i n  Euro  d e u t s c h e  mark r a t e s  add o n ly  m a r g i n a l l y  t o  t h e  
e x p l a n a t o r y  power of  t h e  c u r r e n t  change  i n  t h e  i n t e r b a n k  r a t e .  For  
e x a m p le ,  a d d in g  t e n  l a g g e d  v a l u e s  of  t h e  Euro  D e u t s ch e  mark r a t e  change 
t o  t h e  i n t e r b a n k  f o r e c a s t i n g  e q u a t i o n  i n c r e a s e s  t h e  a d j u s t e d  v a l u e  t o  
.07  from . 0 5 .  A l t e r n a t i v e l y ,  a d d in g  10 l a g g e d  changes  o f  t h e  i n t e r b a n k  
r a t e  to  t h e  Euro  d e u t s c h e  mark f o r e c a s t i n g  e q u a t i o n  i n c r e a s e s  t h e  
a d j u s t e d  from .0 6  t o  . 3 1 .  C e r t a i n l y ,  t h e  German d o m e s t i c  money m arke t  
s t r o n g l y  i n f l u e n c e s  t h e  e x t e r n a l  r a t e ,  w h i l e  t h e  r e v e r s e  p a t t e r n  of  
i n f l u e n c e  i s  s t a t i s t i c a l l y  s i g n i f i c a n t  bu t  n o t  v e ry  s t r o n g  a t  a l l .
F r e n c h  F r a n c  Denominated Money Marke ts  
Euro  F r e n c h  F r a n c  Marke t
T h i s  i s  t h e  s m a l l e s t  E u r o c u r r e n c y  m a r k e t  of  t u e  f i v e  d i s c u s s e d  i n  
t h i s  p a p e r .  So l i t t l e  l e n d i n g  t o  i n v e s t o r s  o c c u r s  i n  Euro  F r e n c h  f r a n c s  
t h a t  t h e  BIS does  n o t  s e p a r a t e l y  l i s t  volume f i g u r e s  f o r  i t .  I n s t e a d ,  
t h e  m a r k e t ’s p r im a ry  p u r p o se  i s  t o  p r o v i d e  F r e n c h  f r a n c s  t o  f o r e i g n  
exchange  d e a l e r s  and t r a d e r s .
F r e n c h  I n t e r b a n k  Market
The i n t e r b a n k  m a r k e t  i s  F r a n c e ' s  p r e d o m in a n t  money m a r k e t .  Banks 
u s e  t h e  m arke t  t o  a d j u s t  t h e i r  l i q u i d i t y  p o s i t i o n s ,  b o r r o w in g  d u r i n g  
p e r i o d s  of d e p o s i t  s h o r t f a l l  o r  heavy  l e n d i n g  a c t i v i t y  and l e n d i n g  when 
d e p o s i t  f low s  a r e  e x c e s s i v e  o r  l o a n  demand s l a c k e n s .
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Comparison of  Euro  F r e n c h  F r a n c  and F r e n c h  I n t e r b a n k  M arke ts
D u r in g  t h e  p e r i o d  u n d e r  i n v e s t i g a t i o n ,  t h e  nom in a l  v a l u e  of  t h e  Euro  
French  f r a n c  i n t e r e s t  r a t e  was h ig h  and v o l a t i l e .  T a b le  9 shows t h a t  i t  
av e ra g e d  16.02% and r an g e d  be tw een  10.05% and 28.00%. I t s  s t a n d a r d  
d e v i a t i o n  was 4.80%. These two s t a t i s t i c s  a r e  h i g h e r  t h a n  t h o s e  of  any 
o t h e r  E u r o c u r r e n c y  r a t e  i n c l u d e d  h e r e .  Market  t h i n n e s s  e x p l a i n s  some of  
t h i s  v o l a t i l i t y .  But c a p i t a l  c o n t r o l s  and a wave of  s p e c u l a t i v e  p r e s s u r e  
a g a i n s t  t h e  f o r e i g n  exchange  v a lu e  of  t h e  f r a n c  c aused  most  o f  t h e  Euro  
F rench  f r a n c ' s  v o l a t i l i t y  {43] .
A dver se  movements i n  F r a n c e ' s  b a l a n c e  of  payments  have f o r c e d  t h e  
government  to  impose a wide a r r a y  of  exchange  and c a p i t a l  c o n t r o l s .  
Lend ing  t o  n o n r e s i d e n t s  i n  f r a n c s  was p r o h i b i t e d ,  w i t h  m ino r  e x c e p t i o n s .  
M oreover ,  a l l  b o r ro w in g s  i n  Euro F r e n c h  f r a n c s  were s u b j e c t  t o  p r i o r  
a u t h o r i z a t i o n  [45 ,  p. 179 ] .  As a r e s u l t  of  t h e s e  r e g u l a t i o n s ,  t h e  Euro  
F re n ch  f r a n c  m arke t  became a m ajo r  s o u r c e  of  f r a n c s  t o  n o n r e s i d e n t s .
The demand f o r  f r a n c  denom ina ted  l o a n s  s o a r e d  when e x p e c t a t i o n s  formed 
t h a t  t h e  c u r r e n c y  was a b o u t  to  be d e v a lu e d  w i t h i n  t h e  framework of  t h e  
European  M one ta ry  Sys tem. C o n s e q u e n t l y ,  l e n d i n g  and d e p o s i t  r a t e s  i n  t h e  
s m a l l  Euro F r e n c h  f r a n c  m arke t  a l s o  s o a r e d .
The i n t e r b a n k  r a t e  f o r  t h e  J a n u a r y  1980 th r o u g h  June  1982 p e r i o d  
a v e r a g e d  14.25% and range d  be tw een  11.00% and 22.25%. (See  T a b le  9 . )
I t s  s t a n d a r d  d e v i a t i o n  was 2.44%.
F i g u r e s  5A, 5B and 5C d e p i c t  t h e  r e l a t i o n s h i p  be tw een  t h e  Euro 
F r e n c h  f r a n c  and t h e  d o m e s t i c  i n t e r b a n k  i n t e r e s t  r a t e .  The two r a t e s
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T a b l e  9
Summary S t a t i s t i c s  f o r  F r e n c h  F r a n c  I n t e r e s t  R a te s
J a n u a r y 1980 -  June  1982
Mean S t a n d a r d  D e v i a t i o n Maximum
Euro  F rench  F r a n c 16.02% 4.80% 28.00%
I n t e r b a n k 14.25% 2 .4 4  % 22.25%
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moved i n  tandem u n t i l  May 1981. Over t h e  n e x t  s e v e n  m o n th s ,  t h e  Euro  
F rench  f r a n c  r a t e  e x p lo d e d  o v e r  t h e  i n t e r b a n k  r a t e .  The r a p i d  run  up of  
t h e  Euro r a t e  was s u s t a i n e d  by t h e  a f o r m e n t i o n e d  c a p i t a l  c o n t r o l s  and 
f o r e i g n  exchange  s p e c u l a t i o n .  A f t e r  a few months of  r e l a t i v e  s t a b i l i t y ,  
t h e  Euro  F r e n c h  f r a n c  r a t e  a g a i n  ex p lo d e d  as  e x p e c t a t i o n s  of  a f r a n c  
d e v a l u a t i o n  i n t e n s i f i e d  anew.
T h i s  c o m b i n a t i o n  of c a p i t a l  c o n t r o l s  and s p e c u l a t i v e  p r e s s u r e s  
c r e a t e d  a l a r g e  a v e r a g e  d i f f e r e n t i a l  o v e r  t h e  p e r i o d  of  177 b a s i s  p o i n t s  
w i t h  a s t a n d a r d  d e v i a t i o n  of 285 b a s i s  p o i n t s .
C a u s a l i t y  i n  t h e  F r e n c h  F r a n c  Money M a rke t s
T a b le  10 p r e s e n t s  t h e  Wald s t a t i s t i c s  f rom t h e  c o m p a r i s o n  of  a l l  
t h e  r e s t r i c t e d  and u n r e s t r i c t e d  F re n ch  f r a n c  de nom ina te d  money m arke t  
r e g r e s s i o n s .  The r e s u l t s  a r e  c o n s i s t e n t  w i t h  a u n i d i r e c t i o n a l  c a u s a l i t y
T a b le  10
p a t t e r n  from t h e  Euro  F r e n c h  f r a n c  to  t h e  F r e n c h  i n t e r b a n k  m a r k e t .  The 
one  e x c e p t i o n  to  t h i s  p a t t e r n  i s  t h e  d i r e c t  G range r  r e g r e s s i o n  w i t h  t e n  
l a g s .  Here f e e d b a c k  i s  i n d i c a t e d .
An a n a lo g y  drawn from G u p t a ' s  [39]  s t u d y  of  f o r e i g n  c u r r e n c y  b l a c k  
m a r k e t s  may e x p l a i n  t h i s  r e s u l t .  Gupta  h y p o t h e s i z e d  t h a t  s p o t  r a t e s  i n  
t h e  i l l e g a l  c u r r e n c y  m a r k e t  p r e d i c t  ( a n t i c i p a t e )  s p o t  r a t e s  i n  t h e  
o f f i c i a l  m a r k e t .  A l though  he o f f e r e d  no e x p l a n a t i o n  f o r  suc h  b e h a v i o r ,  
i t  i s  p r o b a b l y  due t o  t h e  i n a b i l i t y  of  a government  t o  c o n t r o l  t h e  b l a c k
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T a b le  10
Wald S t a t i s t i c s  f o r  Com pari son  of  U n r e s t r i c t e d  t o  
R e s t r i c t e d  F r e n c h  F r a n c  Denominated R e g r e s s i o n  Models  
J a n u a r y  1980 -  June  1982
Domest ic
I n s t r u m e n t
C a u s a l i t y  f rom F r e n c h  D om es t i c  t o  Euro  F re n ch  F r a n c  Marke t  
 D i r e c t  G r a n g e r_________   Lagged Sims________
Lags Leads /L ags
10 10
I n t e r b a n k 1 .07 9 .8 4 40 .57* 1 .34 9 .6 8 11 .74
C a u s a l i t y  f rom Euro F r e n c h  F r a n c  t o  F r e n c h  Dom est i c  M arke t
 D i r e c t  G ra nge r_________   Lagged Sims________
_____________ Lags________________ ________ L eads /Lags_________
Dom es t i c
I n s t r u m e n t  1 5 10 1 5 10
I n t e r b a n k  8 .2 4 *  2 4 .71*  28 .50*  14.98* 27 .85*  55 .83*
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m a r k e t  r a t e .  The b l a c k  m a r k e t  r a t e  can t h e n  r e s p o n d  more q u i c k l y  to  
a c t u a l  o r  e x p e c t e d  d e v e l o p m e n t s .  He found  s t a t i s t i c a l  s u p p o r t  f o r  t h i s  
h y p o t h e s i s  i n  w eek ly  and month ly  d a t a  f o r  b o t h  Taiwan  and Sou th  K orea ,  
b u t  no t  f o r  I n d i a .  H is  r e s u l t s  s u g g e s t  t h a t  t h e  u n o f f i c i a l  o r  b l a c k  
m a r k e t  exchange  r a t e  can s e r v e  a s  an  i n d i c a t o r  of  f u t u r e  o f f i c i a l  s p o t  
r a t e  movements.
In  a s i m i l a r  f a s h i o n ,  c a p i t a l  c o n t r o l s  make t r a n s a c t i o n s  be tw een  t h e  
d o m e s t i c  and e x t e r n a l  m a r k e t s  ' i l l e g a l ' .  One may s p e c u l a t e  t h a t  t h e  
e x t e r n a l  m a r k e t ' s  o p e n n e s s  to  i n t e r n a t i o n a l  f i n a n c i a l  f o r c e s  a l l o w s  i t  to  
r e s p o n d  s o o n e r  t o  i n f l u e n c e s  t h a t  e v e n t u a l l y  a f f e c t  t h e  d o m e s t i c  m a r k e t .  
The l ag g e d  r e s p o n s e  of t h e  d o m e s t i c  m ark e t  s u g g e s t s  t h a t  c o n t r o l s  a r e  
e v e n t u a l l y  c i r c u m v e n t e d  by d o m e s t i c  and f o r e i g n  r e s i d e n t s .
Yen Denomina ted  Money M arke ts
Euro  Yen Marke t
The Euro  yen  m ark e t  ha s  grown s t e a d i l y  o v e r  t h e  p a s t  d e c a d e .  The 
a g g r e s s i v e  movement of  J a p a n e s e  banks  i n t o  t h e  E u r o c u r r e n c y  m a r k e t  s i n c e  
1978 has  promoted  t h i s  g r o w th  and t o d a y  a p p r o x i m a t e l y  50% o f  t o t a l  
Euroyen  d e p o s i t s  a r e  p l a c e d  i n  t h e  Eu rope an  b r a n c h e s  of  J a p a n e s e  b a n k s .
Fo r  t h e  BIS r e p o r t i n g  a r e a ,  Euroyen  l e n d i n g  a s  a p r o p o r t i o n  of t o t a l  
E u r o c u r r e n c y  l e n d i n g  has  r i s e n  from 0.4% i n  December 1977, t o  1.1% i n  
Sep tem ber  1980, t o  1.4% i n  Se p tem be r  1981 and Sep tem ber  1982 [8 ,  p .
5 9 ] .
S t e a d y  g row th  has  o c c u r r e d  i n  n o n r e s i d e n t  demand f o r  yen t o  f i n a n c e  
i n t e r n a t i o n a l  t r a d e  and t o  hedge  f o r e i g n  exchange  r i s k s .  Th i s  t r e n d  has  
be e n  b r o u g h t  on by t h e  growing  f r e q u e n c y  of  yen  i n v o i c i n g  i n  i n t e r n a t i o n a l
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t r a d e  [62 ,  p .  4 6 ] .  Bor rowers  l i k e  t h e  Euroyen  m arke t  b e c a u s e  fu n d s  a r e  
r e a d i l y  a v a i l a b l e  e v e n  when Tokyo banks  a r e  s u b j e c t  t o  c r e d i t  r e s t r i c ­
t i o n s .  A l s o ,  d e a l i n g  i n  Euroyen  i s  l e s s  c o s t l y .  Euroyen  t r a n s a c t i o n s  do 
n o t  r e q u i r e  c o m p e n s a t in g  b a l a n c e s  and do r e q u i r e  o n ly  m in im a l  documen ta ­
t i o n  [62 ,  p .  4 6 ] .  In  c o m p a r i s o n ,  J a p a n e s e  hanks  t y p i c a l l y  r e q u i r e  t h e i r  
l o a n  c u s to m e rs  t o  l e a v e  l a r g e  c o m p e n s a t in g  b a l a n c e s  i n  low e a r n i n g  
d e p o s i t s .  Government r e g u l a t i o n s  o f t e n  r e q u i r e  some f i l i n g  of  documents  
o r  p r i o r  a p p r o v a l  of  c e r t a i n  t y p e s  of  i n t e r n a t i o n a l  f i n a n c i a l  
t r a n s a c t i o n s  t h a t  o c c u r  i n  J a p a n .
Gensak i  M arke t
The " g e n s a k i "  m arke t  p e r m i t s  h o l d e r s  of  c e r t a i n  l o n g - t e r m  bonds to  
s e l l  t h e s e  s e c u r i t i e s  f o r  a s h o r t  p e r i o d  of  t ime  and t o  l a t e r  r e p u r c h a s e  
them a t  an a g r e e d  upon p r i c e .  T h i s  a r r a n g e m e n t  a l l o w s  l o n g - t e r m  bonds to  
t a k e  on t h e  c h a r a c t e r  of  a  s h o r t - t e r m  money m ark e t  i n s t r u m e n t .  T r a n s ­
a c t i o n s  i n  g e n s a k i  b i l l s  s t a r t e d  i n  t h e  l a t e  1 9 5 0 ' s .  S in c e  t h e n ,  
b u s i n e s s  i n  t h e  m ark e t  h a s  gone on r e l a t i v e l y  f r e e  of  d i r e c t  government  
c o n t r o l  a l t h o u g h  no t  a lw ays  f r e e  of  i n d i r e c t  i n f l u e n c e .  Thus t h i s  r a t e ,  
more t h a n  any o t h e r  i n t e r e s t  r a t e  i n  t h e  J a p a n e s e  f i n a n c i a l  s y s t e m ,  i s  
i n d i c a t i v e  of  a c t u a l  s u p p l y  and demand f a c t o r s  i n  t h e  s h o r t - t e r m  money 
ma rke t .
The g e n s a k i  m a r k e t  i s  open to  a l l  t y p e s  of  i n s t i t u t i o n a l  i n v e s t o r s  
b u t  e x c l u d e s  i n d i v i d u a l s .  R e s t r i c t i o n s  on i n s t i t u t i o n a l  a c c e s s  t o  t h e  
c a l l  and b i l l  d i s c o u n t  m a r k e t s  and c o n t r o l s  on t h e i r  y i e l d s  e x p l a i n  t h e
91
e a r l y  p o p u l a r i t y  o f  t h i s  m a r k e t .  I t  q u i c k l y  became a f a v o r i t e  of  
c o r p o r a t e  t r e a s u r e r s  w i t h  s h o r t - t e r m  fu n d s  t o  i n v e s t  [15 ,  p .  2 1 7 ] .  In  
1980 p r i v a t e  c o r p o r a t i o n s  s u p p l i e d  60.4% o f  t h e  funds  i n  t h e  m ark e t  w i t h  
n o n r e s i d e n t s  p r o v i d i n g  an  a d d i t i o n a l  13.9%. S e c u r i t i e s  h o u s e s  a b s o r b  a 
l i t t l e  o v e r  70% o f  t h e  fu n d s  s u p p l i e d  t o  t h e  m a r k e t .  They u se  t h e s e  
fu n d s  p r i m a r i l y  t o  f i n a n c e  v a r i o u s  s e c u r i t i e s  h e l d  i n  i n v e n t o r y  [15 ,  p .  
2 1 8 ] .
T a b le  11 shows t h e  o u t s t a n d i n g  y e a r  end b a l a n c e s  i n  J a p a n ' s  m a jo r
T a b le  11
money m a r k e t s :  c a l l ,  b i l l  d i s c o u n t ,  g e n s a k i  and c e r t i f i c a t e  of  d e p o s i t .
The t a b l e  shows t h a t  t h e  g e n s a k i  m a r k e t  i s  a s  l a r g e  as  t h e  f i r s t  two and 
s u b s t a n t i a l l y  l a r g e r  t h a n  t h e  newer  CD m a r k e t .
C o n s i d e r a b l e  a r b i t r a g e  now o c c u r s  be tw een  t h e s e  money m a r k e t s  and 
r a t e s  on t h e  d i f f e r e n t  s e c u r i t i e s  a r e  u s u a l l y  k e p t  i n  l i n e  w i t h  one 
a n o t h e r .  B e f o r e  t h e  r e f o r m  of  t h e  f i n a n c i a l  sy s te m  and t h e  l i b e r a l i z a ­
t i o n  of  i n t e r e s t  r a t e s ,  most  o t h e r  money m a r k e t  and d e p o s i t  i n t e r e s t  
r a t e s  were  s u b j e c t  t o  c o n s i d e r a b l y  more d i r e c t  c o n t r o l  t h a n  was t h e  
g e n s a k i  m a r k e t .  C o n s e q u e n t l y ,  t h e  g e n s a k i  i n t e r e s t  r a t e  would s u r g e  
above o t h e r  r a t e s  d u r i n g  p e r i o d s  of  t i g h t e n e d  c r e d i t .  Such was t h e  c a s e  
i n  1973 and 1974 [61 ,  p .  3 5 ] .  S ince  1978 and 1979, y e a r s  d u r i n g  which  
s h o r t - t e r m  money m arke t  r a t e s  were l a r g e l y  d e r e g u l a t e d ,  t h e  d i f f e r e n t  
r a t e s  have been  more h i g h l y  c o r r e l a t e d  [61 ,  p .  3 6 ] .
Comparison  of  Euro  Yen and  Domest ic  I n t e r e s t  R a te s
T a b le  12 p r e s e n t s  t h e  b a s i c  s t a t i s t i c s  f o r  t h e  Euro  yen and t h e  
Gensak i  i n t e r e s t  r a t e s .  The mean Euro  yen r a t e  f o r  t h e  p e r i o d  i s  8.86%
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Table 11
O u t s t a n d i n g  B a l a n c e s i n  t h e  C a l l ,  B i l l , G e n s a k i ,  and CD M arke t s
CDYEAR CALL
Year  End 
( T r i l l i o n  Yen)
BILL GENSAKI
1971 1.5 N/A N/A
1972 1.0 1.8 N/A _
1973 1.2 4 .1 N/A —
1974 2 .2 5 .2 1.7
1975 2.3 4 .4 1.8 _
1976 2.6 5.1 2.1 _
1977 2 .6 6.1 3.1 _
1978 2 .3 6 .6 4 .2 _
1979 3 .5 6 .3 4 . 0 1.3
1980 4.1 5 .7 4 .5 7 .0
1981 4.7 4 .0 4 . 5 2 .8
S o u rc e :  C h a r l e s  P i g o t t  " F i n a n c i a l  Reform i n  J a p a n "  p .  39
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T a b le  12
Summary S t a t i s t i c s  f o r  Yen I n t e r e s t  R a t e s  
J a n u a r y  1980 -  June  1982
Mean S t a n d a r d  D e v i a t i o n Maximum
Euro  Yen 8.86% 2.41% 16.19%
Gensaki 8.56% 2.06% 12.93%






w i t h  a r a n g e  be tw e en  6.06% and  16.19%. I t s  s t a n d a r d  d e v i a t i o n  i s  2.41%. 
The mean g e n s a k i  r a t e  i s  8.56%. I t  r a n g e s  from 6.36% t o  12.93% w i t h  a 
s t a n d a r d  d e v i a t i o n  of  2.06% The a v e r a g e  Euro  Yen -  g e n s a k i  i n t e r e s t  
r a t e  d i f f e r e n t i a l  i s  q u i t e  s m a l l  a t  o n ly  33 b a s i s  p o i n t s .  But t h i s  
s t a t i s t i c  b e l i e s  c o n s i d e r a b l e  v o l a t i l i t y .  The s t a n d a r d  d e v i a t i o n  i s  63 
b a s i s  p o i n t s ,  b u t  more i m p o r t a n t l y ,  t h e  d i f f e r e n t i a l  r a n g e s  be tween  
-2.15% and 4.51%. The e x t r e m e  d i f f e r e n c e s  can  be s e e n  i n  F i g u r e  6 to  
have o c c u r r e d  i n  t h e  c a p i t a l  c o n t r o l  p e r i o d .
F i g u r e s  6A, 6B and 6C p l o t  of  t h e  Eu royen  and g e n s a k i  d a t a  s e r i e s .  
The d i f f e r e n t i a l  be tw een  t h e  two r a t e s  g e t s  p r o g r e s s i v e l y  s m a l l e r  
t h r o u g h o u t  t h e  p e r i o d .  T h i s  i s  most  l i k e l y  due to  t h e  a n t i c i p a t e d  end of  
c a p i t a l  c o n t r o l s .  Y e t ,  e v e n  a f t e r  t h e  o f f i c i a l  a b o l i t i o n  d a t e  of  c a p i t a l  
c o n t r o l s ,  t h e  d i f f e r e n t i a l  r em a in s  r e l a t i v e l y  h ig h  and v a r i a b l e .  Th i s  
r e s u l t  i s  c o n t r a r y  t o  t h e  e x p e r i e n c e  of  t h e  U. S. d o l l a r  and t h e  D eu t sche  
mark m a r k e t  r e l a t i o n s h i p s  a t  t h e  end of  t h e i r  c a p i t a l  c o n t r o l  p e r i o d s .  
Once c o n t r o l s  were l i f t e d  by t h e  Am erican  and German a u t h o r i t i e s ,  t h e  
i n t e r e s t  d i f f e r e n t i a l  i n  b o th  i n s t a n c e s  p r o m p t ly  d e c l i n e d  t o  e x p e c t e d  
l e v e l s  based  on r e s e r v e  r e q u i r e m e n t s  and o t h e r  i m p l i c i t  and e x p l i c i t  
c o s t s .  T ha t  t h i s  does  n o t  o c c u r  f o r  t h e  E u roye n  -  g e n s a k i  d i f f e r e n t i a l  
s u g g e s t s  t h a t  b a r r i e r s  t o  a r b i t r a g e  be tw een  t h e  m a r k e t s  p e r s i s t e d  a f t e r  
December 1980.
Even a f t e r  t h e  o f f i c i a l  end of c a p i t a l  c o n t r o l s ,  J a p a n e s e  
a u t h o r i t i e s  r em a ined  f e a r f u l  of  t h e  im pac t  t h a t  a c o m p le te  o p e n in g  of  t h e  
d o m e s t i c  m arke t  c o u ld  have on t h e  l e v e l  and v o l a t i l i t y  o f  i n t e r e s t  r a t e s ,  
f i n a n c i a l  i n s t i t u t i o n s ,  and t h e  f o r e i g n  exchange  v a l u e  of  t h e  y e n .  The 
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c a p i t a l  c o n t r o l s  i f  c r e d i t  m ark e t  c o n d i t i o n s  w a r r a n t  government  i n t e r ­
v e n t i o n .  When t h e  yen comes u n d e r  s e r i o u s  upward o r  downward p r e s s u r e , 
t h e  J a p a n e s e  employ a p o l i c y  of  c o m p e n s a to r y  c a p i t a l  f low s  to  r e d u c e  
s u r p l u s e s  o r  d e f i c i t s  on c u r r e n t  a c c o u n t s .  T h i s  i s  a c c o m p l i s h e d  by t h e  
s e l e c t i v e  e n f o r c e m e n t  of  t h e  o l d  c a p i t a l  c o n t r o l  r e s t r i c t i o n s .  Such a 
p o l i c y  a p p e a r s  t o  have been  i n  e f f e c t  a f t e r  December 1980.
M oreover ,  f o r e i g n  r e s i d e n t  p a r t i c i p a t i o n  i n  t h e  g e n s a k i  and o t h e r  
J a p a n e s e  money m a r k e t s  was l i m i t e d  f o r  s e v e r a l  months a f t e r  t h e  l i f t i n g  
o f  c o n t r o l s .  Such b a r r i e r s  p r e v e n t e d  t h e  s u b s t i t u t i o n  of  one type  of  
a s s e t  f o r  a n o t h e r  and c o n t r i b u t e d  t o  t h e  gap be tw een  t h e  r a t e s .
B e g in n in g  a round  A p r i l  30, 1981,  t h e  i n t e r e s t  r a t e  d i f f e r e n t i a l  
na rrowed  s i g n i f i c a n t l y .  T h i s  i s  due t o  a g r e a t e r  e a s i n g  of  g o v e rn m e n ta l  
and m arke t  based  r e s t r a i n t s  on a r b i t r a g e  a c t i v i t i e s .
R e s u l t s  of C a u s a l i t y  T e s t s
Tab le  13 c o n t a i n s  Wald t e s t  r e s u l t s  f o r  t h e  Euroyen  -  g e n s a k i  m arke t  
r e l a t i o n s h i p .  The G range r  t e s t s  show f e e d b a c k  a t  5 and 10 l a g s  and 
u n i d i r e c t i o n a l  c a u s a l i t y  f rom t h e  g e n s a k i  t o  t h e  Euroyen  m arke t  a t  1 l a g .  
The l a g g e d  Sims t e s t  d i s p l a y s  u n i d i r e c t i o n a l  c a u s a l i t y  f rom t h e  d o m e s t i c  
t o  t h e  Euroyen m arke t  a t  5 and 10 l a g s  and no r e l a t i o n s h i p  a t  1 l a g .
These  c o n f u s i n g  and i n c o n s i s t e n t  r e s u l t s  s u g g e s t  t h a t  t h e  p r o c e s s  
g o v e r n i n g  t h e  r e l a t i o n s h i p  be tw een  t h e s e  m a r k e t s  changed d u r i n g  t h e  t ime 
p e r i o d  s t u d i e d .  T h i s  i s  due t o  t h e  t r a n s i t i o n  from t h e  c a p i t a l  c o n t r o l  
t o  t h e  p o s t  c a p i t a l  c o n t r o l  p e r i o d  and t h e  m a r k e t  and e n f o r c e m e n t  c hanges  
t h a t  r e s u l t e d .
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T a b le  13
Wald S t a t i s t i c s  f o r  Com pari son  o f  U n r e s t r i c t e d  t o  
R e s t r i c t e d  J a p a n e s e  Yen Denominated R e g r e s s i o n  Models  
J a n u a r y  1980 -  June  1982
D om es t i c
I n s t r u m e n t
C a u s a l i t y  f rom J a p a n e s e  Dom est i c  t o  Euro  Yen M arke t  
D i r e c t  G ra nge r_________  ________ Lagged Sims_____
Lags L eads /L ags
10 10
Gensaki 5 .01* 11.74* 25 .02* .38 40 .39* 87 .27*
C a u s a l i t y  f rom Euro  Yen t o  J a p a n e s e  D om es t i c  M arke t
 D i r e c t  G ra nge r_________   Lagged Sims_______
_____________ Lags________________ ________ L e a ds /L a gs________
Domest ic
I n s t r u m e n t  1 5 10 1 5 10
Gensaki  .5 2  25 .0 3 *  70 .82*  .01  . 2 3  15 .25
CHAPTER V II
SUMMARY AND CONCLUSIONS
The r e s e a r c h  r e p o r t e d  i n  t h i s  p a p e r  employs G r a n g e r  c a u s a l i t y  
t e c h n i q u e s  t o  examine  t h e  i n t e g r a t i o n  be tw een  d o m e s t i c  and o f f s h o r e  money 
m a r k e t s  de nom ina te d  i n  one c u r r e n c y .  F i r s t  d i f f e r e n c e s  of d a i l y  r a t e s  
a r e  u se d  i n  a l l  t e s t s .  The p e r i o d  sampled  i s  J a n u a r y  1980 to  June  1982. 
The m arke t  c o m b i n a t i o n s  i n c l u d e d  a r e  t h o s e  denom ina ted  i n  t h e  U. S. 
d o l l a r ,  B r i t i s h  s t e r l i n g ,  German D e u t sche  m ark ,  F re n ch  f r a n c  and J a p a n e s e  
y e n .  Tab le  14 summ arizes  t h e  f i n d i n g s .  In t h i s  t a b l e  t h e  l e t t e r  U
T a b l e  14
i n d i c a t e s  u n d i r e c t i o n a l  c a u s a l i t y  r u n n i n g  from t h e  d o m e s t i c  marke t  
i n s t r u m e n t  t o  t h e  E u r o c u r r e n c y  d e p o s i t  m a r k e t ;  15 i n d i c a t e s  c a u s a l i t y  
r u n n i n g  from t h e  E u r o c u r r e n c y  m a r k e t  to  t h e  d o m e s t i c  m a r k e t ;  t h e  l e t t e r  F 
i n d i c a t e s  f e e d b a c k  be tw een  t h e  two m a r k e t s ;  and N i n d i c a t e s  t h e  l a c k  o f  a 
r e l a t i o n s h i p  b e tw e en  t h e  m a r k e t s .  No examples  of  con tem poraneous  
c a u s a l i t y  a p p e a r .  Thus,  e v e n  though  some of  t h e s e  m a r k e t s  a r e  h i g h l y  
i n t e g r a t e d ,  i n t e r e s t  r a t e s  i n  one m arke t  do n o t  i n s t a n t a n e o u s l y  and 
c o m p l e t e l y  a d j u s t  t o  i n t e r e s t  r a t e  changes  i n  t h e  o t h e r .  P e r f e c t  m arke t  
i n t e g r a t i o n  and p e r f e c t  a s s e t  s u b s t i t u t i o n  a r e  no t  p r e s e n t .  I n s t e a d ,  t h e  
G ra n g e r  c a u s a l i t y  r e s u l t s  s u g g e s t  t h a t  g r e a t e r  c o m p l e x i t y  c h a r a c t e r i z e s  
t h e s e  i n t e r m a r k e t  r e l a t i o n s h i p s .
F o l lo w in g  a r e  t h e  m a jo r  e m p i r i c a l  f i n d i n g s  of t h i s  s t u d y .  D i s c u s ­
s i o n  i s  r e s t r i c t e d  t o  t h e  l a g g e d  Sims r e s u l t s  b e c a u s e  of  t h e  Geweke,
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1 0 1
T a b le  14
Summary o f  Wald T e s t  C a u s a l i t y  R e s u l t s
E u r o c u r r e n c y  I n s t r u m e n t
________ L e a d s /L a g s
D om es t i c  I n s t r u m e n t  1 5 10
$ CD - G r a n g e r V Y V
- L  Sims F F F
^  LA - G r a n g e r Y Y Y
- L  Sims F F F
DM IB - G r a n g e r F F F
- L  Sims U u F
FF IB - G r a n g e r t F
- L  Sims V V V
Y G -  G r a n g e r u F F
— L Sims N u U
U: U n i d i r e c t i o n a l  c a u s a l i t y  f rom d o m e s t i c  t o  E u r o c u r r e n c y  m a r k e t
U n i d i r e c t i o n a l  c a u s a l i t y  f rom E u r o c u r r e n c y  t o  d o m e s t i c  m arke t
F :  Feedback  be tw een  t h e  two m a r k e t s .
N: No r e l a t i o n s h i p  be tw een  t h e  m a r k e t s .
1 0 2
Meese and Dent  f i n d i n g  t h a t  t h i s  p r o c e d u r e  i s  most  l i k e l y  t o  d e t e c t  
G ra n g e r  c a u s a l  r e l a t i o n s h i p s .
S e v e r a l  t y p e s  of  c a u s a l i t y  r e l a t i o n s h i p s  a p p e a r  be tw een  t h e  d i f f e r ­
e n t  d o m e s t i c  and E u r o c u r r e n c y  m a r k e t s .  The l a g g e d  Sims r e s u l t s  f o r  t h e  
U. S. d o l l a r  and s t e r l i n g  m a r k e t s  e x h i b i t  f e e d b a c k ;  u n i d i r e c t i o n a l  
c a u s a l i t y  ru n s  from t h e  German d o m e s t i c  t o  t h e  Euro  D eu t s ch e  mark m arke t  
i n  two t e s t s ,  f e e d b a c k  i s  p r e s e n t  i n  t h e  t h i r d ;  u n i d i r e c t i o n a l  c a u s a l i t y  
r u n s  from t h e  Euro  F re nch  f r a n c  m arke t  t o  t h e  F re nch  d o m e s t i c  m arke t  a t  
l e a d / l a g s  one ,  f i v e ,  and t e n ;  f i n a l l y ,  f o r  Yen denomina ted  m a r k e t s ,  
u n i d i r e c t i o n a l  c a u s a l i t y  f rom t h e  d o m e s t i c  t o  t h e  Euro  m ark e t  o c c u r s  a t  
l e a d / l a g s  of  f i v e  and t e n  w h i l e  no r e l a t i o n s h i p  i s  p r e s e n t  a t  one l e a d /  
l a g .  These r e s u l t s  i n d i c a t e  t h a t  t h e  r e l a t i o n s h i p s  be tw een  d o m e s t i c  and 
e x t e r n a l  money m a r k e t s  can be q u i t e  d i f f e r e n t  e ven  i n  t h i s  e r a  of  r e l a ­
t i v e l y  open  i n t e r n a t i o n a l  f i n a n c i a l  t r a n s a c t i o n s .  They a g a i n  p o i n t  ou t  
t h e  c o m p l e x i t y  of  i n t e r m a r k e t  r e l a t i o n s h i p s  e s p e c i a l l y  a s  measured  by 
d a i l y  i n t e r e s t  r a t e  c h a n g e s .
The a b s e n c e  of  a c on te m pora ne ous  r e l a t i o n s h i p  f o r  any of  t h e  m arke t  
c o m b i n a t i o n s  i s  s u r p r i s i n g .  T h i s  i s  e s p e c i a l l y  so f o r  t h e  U. S. d o l l a r ,  
s t e r l i n g  and D e u t s c h e  mark m a r k e t s  g i v e n  t h e  c l o s e  r e l a t i o n s h i p  t h a t  
a p p e a r s  when t h e  i n t e r e s t  r a t e  s e r i e s  of  each  c o m b i n a t i o n  a r e  p l o t t e d  
t o g e t h e r .
I t  i s  u s e f u l  t o  compare and c o n t r a s t  t h e  v a r i o u s  c a u s a l i t y  r e s u l t s  
i n  more d e t a i l ,  d r aw ing  upon m a t e r i a l  d e v e lo p e d  e a r l i e r  i n  t h e  t h e s i s .  
F i r s t ,  t h e  r e s u l t s  f o r  t h e  U. S. d o l l a r  and pound s t e r l i n g  a r e  i d e n t i c a l  
f e e d b a c k  c h a r a c t e r i z e s  b o t h  m arke t  r e l a t i o n s h i p s  a t  e a ch  l e a d / l a g  l e n g t h  
c h o s e n .  The two d i r e c t i o n s  t h a t  c a u s a l i t y  t a k e s  i n  t h e  d o l l a r  denom-
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i n a t e d  m arke t  a r e  e a s i l y  e x p l a i n e d .  C e r t a i n l y  t h e  I m p o r t a n t  e f f e c t  t h a t  
t h e  U. S. d o m e s t i c  economy e x e r t s  on o t h e r  W e s te rn  economies  s h o u l d  
r e s u l t  i n  t h e  outward  t r a n s m i s s i o n  of  i n t e r e s t  r a t e  i n f l u e n c e s .  And two 
p o s s i b l e  r e a s o n s  why, on o c c a s i o n ,  t h e  E u r o d o l l a r  r a t e  " G range r  c a u s e s "  
t h e  U. S. CD r a t e  have been  p r e s e n t e d  a b o v e .  To sum m ar ize ,  G iddy ,  Dufey 
and Min a rgue  t h a t  t h e  E u r o d o l l a r  m arke t  i s  more e f f i c i e n t  and p r i c e  
s e n s i t i v e  t h a n  th e  U. S. d o m e s t i c  m a r k e t .  S e c o n d ly ,  K r e i c h e r  s u g g e s t s  
t h a t  d u r i n g  most  of  t h e  p e r i o d  s t u d i e d  i n  t h i s  p a p e r ,  U. S. banks  
i n e f f i c i e n t l y  a r b i t r a g e d  be tw een  t h e  two d o l l a r  den o m in a te d  m a r k e t s .  
C o n s e q u e n t l y ,  t h e  E u r o d o l l a r  r a t e  would r i s e  or  f a l l  by a l a r g e r  t h a n  
normal  amount c a u s i n g  t h e  E u r o d o l l a r  r a t e  to  f e e d b a c k  on to  t h e  CD r a t e .
F o r  t h e  U. K . , c a u s a l i t y  f rom th e  E u r o s t e r l i n g  to  t h e  l o c a l  
a u t h o r i t y  m arke t  r e f l e c t s  t h e  i n f l u e n c e  of  t h e  E u r o d o l l a r  m arke t  on t h e  
s t e r l i n g  money m a r k e t s  as  t r a n s m i t t e d  t h r o u g h  t h e  E u r o s t e r l i n g  m a r k e t .  
C a u s a l i t y  r u n n in g  t h e  o t h e r  way i n d i c a t e s  t h a t  t h e  e x t e r n a l  m ark e t s  do 
n o t  dom ina te  t h e  i n t e r n a l  m a r k e t s ,  r a t h e r ,  t h e y  i n t e r a c t  w i t h  e a c h  o t h e r .  
F i g u r e  3 shows t h a t  t h e  two r a t e s  a r e  c l o s e l y  r e l a t e d  and t h a t  sometim es  
t h e  l o c a l  a u t h o r i t y  r a t e  e x c e e d s  t h e  E u r o s t e r l i n g  r a t e  and a t  o t h e r  
t i m e s ,  t h e  r e l a t i o n s h i p  i s  r e v e r s e d .  Feedback seems a l i k e l y  " G ran g e r  
c a u s a l i t y "  r e s u l t  g i v e n  t h i s  p a t t e r n .
The German l ag g e d  Sims r e s u l t s  i n d i c a t e  u n i d i r e c t i o n a l  c a u s a l i t y  
f rom t h e  d o m e s t i c  to  t h e  Euro  D eu t s ch e  mark m a r k e t  a t  l e a d / l a g s  of  1 and 
5 and f e e d b a c k  a t  l a g  10. The f i n d i n g  of a s t r o n g  i n t e r e s t  r a t e  
i n f l u e n c e  e m a na t ing  from t h e  d o m e s t i c  t o  t h e  e x t e r n a l  m ark e t  i s  due t o  
t h e  two e p i s o d e s  of s t r i n g e n t  m one ta ry  p o l i c y  m en t io n e d  a bove .  The Euro  
DM -  i n t e r b a n k  r a t e  d i f f e r e n t i a l  opened up as  t h e  d o m e s t i c  r a t e  s u rg e d  
above t h e  Euro  DM r a t e .  These  two e p i s o d e s  p r o b a b l y  were dom in an t  enough
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I n  t h e  d a t a  t o  y i e l d  t h e  u n i d i r e c t i o n a l  r e s u l t  r a t h e r  t h a n  one of  f e e d ­
b a c k .  The l a t t e r  i s  e x p e c t e d  g i v e n  t h e  r e s u l t s  f rom t h e  U. S. and U. K. 
m a r k e t s .
However ,  t h e  f e e d b a c k  r e s u l t  a t  10 l e a d s / l a g s  s h o u l d  n o t  be o v e r ­
l o o k e d .  I t  s u g g e s t s  t h a t  t h e  u n i d i r e c t i o n a l  f i n d i n g  i s  a s h o r t - t e r m  
phenomenon,  p r o b a b l y  i n d u c e d  by t h e  a c t i v e  p r e s e n c e  of  t h e  D e u t s c h e  
Bundesbank i n  t h e  d o m e s t i c  m a r k e t .  In t h e  l o n g e r  r u n ,  how ever ,  t h e  Euro  
DM r a t e  a d j u s t s  t o  ch a n g es  i n  t h e  d o m e s t i c  r a t e .  T h i s  r e s u l t  s u p p o r t s  
t h e  n o t i o n  t h a t  f e e d b a c k  t y p i f i e s  t h e  r e l a t i o n s h i p  be tw een  c l o s e l y  
r e l a t e d  m a r k e t s .
For  t h e  F re nch  f r a n c ,  two of  t h e  l a g g e d  Sims t e s t s  ( l e a d / l a g s  of  
one and f i v e )  c o n c lu d e  t h a t  t h e  d i r e c t i o n  of  c a u s a l i t y  i s  f rom t h e  E u r o ­
c u r r e n c y  to  t h e  d o m e s t i c  m a r k e t ;  t h e  t h i r d  i n d i c a t e s  t h e  r e v e r s e  
c a u s a l i t y .  The F r e n c h  c a p i t a l  c o n t r o l  prog ram b roke  th e  l i n k a g e  be tw e en  
t h e  two F re n ch  f r a n c  m a r k e t s .  P e r i o d i c  i n t e n s e  p r e s s u r e  on t h e  f o r e i g n  
exc hange  v a lu e  of  t h e  F r e n c h  f r a n c  c aused  wide g y r a t i o n s  i n  t h e  Euro  
F rench  f r a n c  r a t e  w h i l e  c a p i t a l  c o n t r o l s  i s o l a t e d  d o m e s t i c  i n t e r e s t  r a t e s  
f rom m os t ,  i f  n o t  a l l ,  of  t h e s e  movements .  The i d e a  t h a t ,  u n d e r  t h e s e  
c i r c u m s t a n c e s ,  t h e  f r e e l y  f l u c t u a t i n g  Euro  F re n ch  f r a n c  s e r v e s  as  an 
i n d i c a t o r  of  f u t u r e  movements i n  t h e  d o m e s t i c  r a t e  o f f e r s  a p l a u s i b l e  
e x p l a n a t i o n  of  t h i s  r e s u l t .
Yen denomina ted  money m a r k e t s  were a l s o  s u b j e c t  t o  c a p i t a l  c o n t r o l s  
o v e r  p a r t  of  t h e  p e r i o d  s t u d i e d  and were  l i f t e d  i n  December 1980. 
Q u e s t io n s  p e r s i s t  o v e r  t h e  v i g o r  w i t h  which J a p a n e s e  a u t h o r i t i e s  have 
opened  t h e  n a t i o n ' s  f i n a n c i a l  m a r k e t s  t o  e x t e r n a l  f i n a n c i a l  f lo w s  s i n c e  
t h a t  d a t e .  The c a u s a l i t y  t e s t  r e s u l t s  p r e s e n t e d  h e r e ,  no r e l a t i o n s h i p  a t  
l e a d / l a g  one and u n i d i r e c t i o n a l  c a u s a l i t y  f rom t h e  d o m e s t i c  t o  t h e  E u r o ­
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c u r r e n c y  m a r k e t ,  s u g g e s t  t h a t  i n t e r e s t  r a t e s  i n  t h e  two m a r k e t s  a r e  n o t  
t o o  c l o s e l y  r e l a t e d .  T h i s  f i n d i n g  i s  s i m i l a r  t o  t h a t  f o r  t h e  F r e n c h  
f r a n c  m a r k e t s .
U n f o r t u n a t e l y ,  t h e  d i r e c t i o n  o f  c a u s a l i t y  i s  t h e  o p p o s i t e  of  t h a t  
p r e s e n t  i n  t h e  F r e n c h  f r a n c  m a r k e t .  The c a u s a l i t y  p a t t e r n  from d o m e s t i c  
t o  e x t e r n a l  m arke t  i s  u n e x p e c t e d  and n o t  e a s i l y  e x p l a i n e d .  I t  i s  u ne x ­
p e c t e d  b e c a u s e  t h e  J a p a n e s e  government  d id  much d u r i n g  t h i s  p e r i o d  to  
i s o l a t e  t h e  d o m e s t i c  m arke t  f rom e x t e r n a l  d i s t u r b a n c e s .  T h i s  s u g g e s t s ,  
a s  f o r  t h e  F r e n c h  f r a n c  m a r k e t s ,  t h a t  t h e  d o m e s t i c  r a t e  s h o u l d  l a g  r a t h e r  
t h a n  l e a d  t h e  e x t e r n a l  r a t e .  But t h i s  s u p p o s i t i o n  i s  no t  s u p p o r t e d  by 
t h e  e m p i r i c a l  r e s u l t s .
To summ ar ize ,  two d i s t i n c t  l a g g e d  Sims r e s u l t s  d i s t i n g u i s h  m arke t  
c o m b i n a t i o n s  t h a t  a r e  s u b j e c t  t o  c a p i t a l  c o n t r o l s  f rom t h o s e  t h a t  a r e  
n o t .  The F r e n c h  f r a n c  and J a p a n e s e  yen m arke t  p a i r s  a r e  c h a r a c t e r i z e d  by 
u n i d i r e c t i o n a l  c a u s a l i t y  w h i l e  t h e  d o l l a r  and s t e r l i n g  p a i r s  e x h i b i t  
f e e d b a c k .  One can s p e c u l a t e  t h a t  t h e  same f e e d b a c k  r e s u l t  would have 
o c c u r r e d  f o r  t h e  D e u t sche  mark m a r k e t s  e x c e p t  f o r  t h e  a g g r e s s i v e  m one ta ry  
p o l i c y  p u r s u e d ,  a t  t i m e s ,  by t h e  Bundesbank d u r i n g  t h e  p e r i o d  s t u d i e d .  
Thus ,  t h e  i n i t i a l  h y p o t h e s i s  of  t h i s  s t u d y ,  t h a t  i n t e g r a t e d  m a r k e t s  
s h o u l d  e x h i b i t  c on te m pora ne ous  c a u s a l i t y  i s  no t  s u p p o r t e d  by t h e  G range r  
c a u s a l i t y  t e s t  r e s u l t s .  I n s t e a d ,  t h e  view t h a t  r em a ins  i s  t h a t  f e e d b a c k  
b e s t  c h a r a c t e r i z e s  i n t e r e s t  r a t e  r e l a t i o n s h i p s  be tw een  h i g h l y  i n t e g r a t e d  
money m a r k e t s .
The f e e d b a c k  r e s u l t  i s  c o n s i s t e n t  w i t h  m a r k e t s  t h a t  a r e  c l o s e l y ,  b u t  
n o t  p e r f e c t l y ,  i n t e g r a t e d .  Feedback  i n d i c a t e s  t h a t  l a g g e d  c h a n g e s  i n  one 
i n t e r e s t  r a t e  h e l p  t o  e x p l a i n  t h e  o t h e r  i n t e r e s t  r a t e  change  and v i c e
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v e r s a .  F u l l  a d j u s t m e n t  of  e i t h e r  m arke t  t o  an  exogenous  e v e n t  does  no t  
o c c u r  i n s t a n t l y .  However ,  t h e  m a r k e t s  a r e  s u f f i c i e n t l y  open  t o  e a ch  
o t h e r  t h a t  t h e  i n t e r e s t  r a t e s  a d j u s t  t o  e a c h  o t h e r  o v e r  t i m e .  A second  
i m p l i c a t i o n  o f  f e e d b a c k  i s  t h a t  t h e  i n t e r e s t  r a t e  change  i n  one m arke t  
does  n o t  c o n s i s t e n t l y  l e a d  t h e  change i n  t h e  o t h e r .  T h i s  may be c a u se d  
by one m arke t  r e s p o n d i n g  more q u i c k l y  t o  a p a r t i c u l a r  s e t  of  f a c t o r s  
and t h e  o t h e r  m arke t  r e s p o n d i n g  more q u i c k l y  t o  a n o t h e r  s e t .  Feedback  
o c c u r s  b e c a u s e  t h e s e  f a c t o r s  a l t e r n a t e  t h e  t i m i n g  of  t h e i r  i n f l u e n c e  on 
t h e  r e s p e c t i v e  f i n a n c i a l  m a r k e t s .
One p o s s i b l e  p a t t e r n  t h a t  d e s e r v e s  f u t u r e  t e s t i n g  i s  w h e th e r  t h e r e  
m igh t  be a t h i r d  v a r i a b l e  d r i v i n g  r a t e s  i n  b o t h  m a r k e t s .  For  e xa m p le ,  
one m ig h t  h y p o t h e s i z e  t h a t  an "American f a c t o r "  m igh t  a f f e c t  i n t e r e s t  
r a t e s  i n  b o th  d o m e s t i c  and E u r o c u r r e n c y  m a r k e t s .  Feedback  be tw een  a 
n o n d o l l a r  E u r o c u r r e n c y  and t h e  d o m e s t i c  m ark e t  m igh t  t h e n  be in d u c e d  by 
changes  i n  t h e  r e l a t i o n s h i p  be tw een  U. S. d o l l a r  r a t e s  and r a t e s  i n  t h e  
n o n d o l l a r  m a r k e t .  T h i s  p o s s i b i l i t y  p o i n t s  o u t  one of  t h e  f l a w s  i n  
b i v a r i a t e  m o d e l l i n g  w i t h  t e c h n i q u e s  such a s  G range r  c a u s a l i t y .  The model  
may no t  c o m p l e t e l y  s p e c i f y  t h e  r e l e v e n t  v a r i a b l e s .
A l t e r n a t i v e l y ,  f e e d b a c k  i n  f i n a n c i a l  m a r k e t s  can be e x p l a i n e d  by 
s e v e r a l  o t h e r  t y p e s . o f  r e l a t i o n s h i p s  t h a t  change o v e r  t i m e .  For  exam p le ,  
f i n a n c i a l  m a r k e t s  may be a f f e c t e d  d i f f e r e n t l y  by c h a n g in g  money and 
c r e d i t  c o n d i t i o n s  i n d u c e d  by c h a n g in g  m one ta ry  and f i s c a l  p o l i c i e s  o r  by 
changes  i n  s u p p l y  and demand c o n d i t i o n s  i n  t h e  r e a l  economic  s e c t o r .  
P r e c i s e l y  how t h e s e  ch a n g es  im pac t  f i n a n c i a l  m a r k e t s  i s  n o t  c l e a r l y  
d i s c e r n e d  from t h e  c a u s a l i t y  t e s t  r e s u l t s .  I n s t e a d ,  t h e y  show up as  
f e e d b a c k .
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M o re o v e r ,  t h e  complex i n t e r m a r k e t  l i n k a g e s  t h a t  a f f e c t  r a t e s  i n  
i n t e r n a t i o n a l  and d o m e s t i c  m a r k e t s  can h e l p  t o  e x p l a i n  t h e  p r e s e n c e  of  
f e e d b a c k  be tw een  d o m e s t i c  and e x t e r n a l  m arke t  i n t e r e s t  r a t e s .  Assuming no 
c a p i t a l  c o n t r o l s ,  t h e  model  i n  C h a p t e r  I I I  s u g g e s t s  t h a t  a r b i t r a g e  s h o u ld  
l i n k  d o m e s t i c  and e x t e r n a l  m a r k e t s  denom ina ted  i n  t h e  same c u r r e n c y .
Then,  a r b i t r a g e  be tw e en  e x t e r n a l  m a r k e t s  den o m in a te d  i n  d i f f e r e n t  
c u r r e n c i e s  and t h e  f o r e i g n  exchange  m arke t  f o r  t h o s e  c u r r e n c i e s  l e a d s  t o  
t h e  e s t a b l i s h m e n t  of t h e  f o l l o w i n g  i n t e r e s t  p a r i t y  r e l a t i o n s h i p .
F _ c = 1 1X , y  ° x , y  *y xx
^ x ,y  1 + ^x
w h e r e :
i x i s  t h e  i n t e r e s t  r a t e  on an e x t e r n a l  c r e d i t  m arke t  
i n s t r u m e n t  d e n o m in a te d  i n  c u r r e n c y  x
i y  i s  t h e  i n t e r e s t  r a t e  on an e x t e r n a l  c r e d i t  m arke t  
i n s t r u m e n t  of  t h e  same m a t u r i t y  as  i x b u t  denomi­
n a t e d  i n  c u r r e n c y  y
Sx y i s  t h e  s p o t  exchange  r a t e  be tw een  c u r r e n c y  x and 
c u r r e n c y  y
^ x , y  t i^e f o r w a r d  r a t e  be tw een  x and y and ha s  t h e  
same m a t u r i t y  d a t e  a s  t h e  c r e d i t  m a r k e t  i n s t r u ­
m e n t s .
To a n a l y z e  t h e  complex r e l a t i o n s h i p s  be tw een  t h e s e  m a r k e t s ,  assume 
two c o u n t r i e s  X and Y w i t h  c u r r e n c i e s  x and y .  Now assume t h a t  a  change 
o c c u r s  i n  t h e  d o m e s t i c  m a r k e t  where  c r e d i t  i n s t r u m e n t s  a r e  d e n om ina te d  i n  
c u r r e n c y  x .  A r b i t r a g e  s h o u l d  q u i c k l y  l e a d  t o  a s i m i l a r  change ( i n  b o t h  
d i r e c t i o n  and m a g n i t u d e )  i n  t h e  e x t e r n a l  r a t e  den o m in a te d  i n  c u r r e n c y  x .  
The change  i n  t h i s  r a t e  i s  t h e n  t r a n s m i t t e d  t o  t h e  e x t e r n a l  r a t e  denomin­
a t e d  i n  c u r r e n c y  y .  B u t ,  t h e  a r b i t r a g e  mechanism by which t h a t  change 
i s  d e l i v e r e d  h a s  two a v e n u e s .  One i s  t h r o u g h  t h e  c r e d i t  m a r k e t s  and t h e
108
o t h e r  i s  t h r o u g h  t h e  exchange  m a r k e t s .  And a r b i t r a g e  t h r o u g h  t h e  c r e d i t  
m a r k e t s  has  two av e n u es  a s  w e l l ,  t h e  d o m e s t i c  m arke t  de nom ina te d  i n  
c u r r e n c y  y and t h e  e x t e r n a l  m ark e t  denom ina ted  i n  t h e  same c u r r e n c y .  The 
e x t e n t  t o  wh ich  t h e  two c r e d i t  m a r k e t s  and t h e  f o r e i g n  exchange  m a r k e t s  
a r e  u t i l i z e d  i s  unknown and may v a r y  o v e r  t i m e .  F i n a l l y ,  a r b i t r a g e  
be tw een  t h e  d o m e s t i c  and e x t e r n a l  c r e d i t  m a r k e t s  w i l l  c a u s e  t h e s e  r a t e s  
t o  r e a l i g n .
Adding t o  t h e  c o m p l e x i t y  of  t h e s e  r e l a t i o n s h i p s  i s  t h e  f a c t  t h a t  t h e  
i m p u l s e s  t h a t  s t a r t  t h e s e  v a r i o u s  a d j u s t m e n t s  can o r i g i n a t e  i n  t h e  
i n t e r n a l  o r  e x t e r n a l  c r e d i t  m a r k e t  of  c o u n t r y  Y as  w e l l  a s  t h e  i n t e r n a l  
o r  e x t e r n a l  m a r k e t s  of c o u n t r y  X. They can a l s o  o r i g i n a t e  i n  t h e  f o r e i g n  
exchange  m arke t  f o r  c u r r e n c i e s  x and y .  And i f  we r e l a x  t h e  two c o u n t r y  
a s s u m p t i o n ,  t h e n  d i s t u r b a n c e s  can  emana te  f rom any d o m e s t i c  o r  e x t e r n a l  
c r e d i t  m a r k e t  o r  f rom any f o r e i g n  exchange  m a r k e t .  Given t h e  numerous 
i n t e r m a r k e t  l i n k a g e s  t h a t  e x i s t  i n  r e a l i t y ,  i t  i s  no wonder  t h a t  f e e d b a c k  
c h a r a c t e r i z e s  t h e  r e l a t i o n s h i p  be tw een  i n t e g r a t e d  e x t e r n a l  and d o m e s t i c  
m a r k e t s  d e n om ina te d  i n  t h e  same c u r r e n c y .  T h i s  i s  e s p e c i a l l y  so when 
t h e  measurement  i n t e r v a l  i s  one da y ,  a s  i t  i s  i n  t h i s  p a p e r .
F u r t h e r m o r e ,  a l t h o u g h  we can say  t h a t  t h e  v a r i o u s  m a r k e t s  a r e  more 
o r  l e s s  i n t e g r a t e d ,  i t  i s  a r t i f i c i a l  t o  use  t h e  c a u s a l i t y  t e s t  r e s u l t s  to  
r a n k  them by d e g r e e s  of  i n t e g r a t i o n .  However ,  t h e  d a t a  i n  T a b le  15 
a l l o w s  some t e n t a t i v e  c o n c l u s i o n s .  T h i s  t a b l e  c o n t a i n s  t h e  a d j u s t e d  R^ 
and c o e f f i c i e n t  v a l u e s  a t  t + 1 , t + 0 ,  and t - 1  f o r  t h e  l a g g e d  Sims 
r e g r e s s i o n  models  u sed  f o r  t h e  c a u s a l i t y  t e s t s .  I n t e g r a t e d  m a r k e t s  
s h o u l d  d i s p l a y  h i g h  a d j u s t e d  v a l u e s  and  l a r g e  c o e f f i c i e n t s  a t  z e r o  
l a g s .  Th i s  i s  b e c au s e  r a t e s  i n  t h e  two m a r k e t s  s h o u l d  be d e t e r m i n e d  by
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TABLE 15
Summary S t a t i s t i c s  f rom Lagged Sims R e g r e s s i o n s
Coun t ry R e g r e s s i o n on Domest ic  R a te R e g r e s s i o n on E u r o c u r r e n c y
F r a n c e R2 .28 R2 .16
+1 .0 3 +1 .32
0 .19 0 .68
-1 .11 -1 .39
Germany R2 .4 0 R2 .4 0
+1 .36 +1 .07
0 .37 0 .30
-1 .18 -1 .52
J a p a n R2 .39 R2 .11
+1 .01 +1 .02
0 .02 0 .38
- 1 .01 -1 .08
U n i t ed
Kingdom R2 .33 R2 .28
+1 .39 +1 .14
0 .6 0 0 .31
-1 - . 5 8 -1 .37
U ni ted
S t a t e s R2 .62 R2 .64
+1 .2 4 +1 .40
0 1 .1 0 0 .52
-1 .5 5 -1 .08
1 1 0
t h e  same f o r c e s  and any s i g n i f i c a n t  d i f f e r e n c e  be tween  r a t e s  s h o u l d  be 
a r b i t r a g e d  away. Based on v a l u e s ,  t h e  F r e n c h  f r a n c  denom ina ted  
m a r k e t s  a r e  t h e  l e a s t  i n t e g r a t e d ;  t h e  d e u t s c h e  mark,  s t e r l i n g  and yen  
m a r k e t s  a r e  r o u g h ly  s i m i l a r ;  and t h e  U. S. d o l l a r  m arke t  i s  most  h i g h l y  
i n t e g r a t e d .
An a n a l y s i s  of  c o e f f i c i e n t  v a l u e s  p r e s e n t s  a more muddled p i c t u r e ,  
making i t  d i f f i c u l t  t o  draw f i r m  c o n c l u s i o n s  ab o u t  t h e  r e l a t i v e  r a n k i n g s  
of  t h e s e  m a r k e t s  o t h e r  t h a n  t h e  U. S. The r e g r e s s i o n  of  t h e  E u r o d o l l a r  
r a t e  on t h e  CD r a t e  y i e l d s  a c o e f f i c i e n t  of  1 . 1 0 ,  t h e  h i g h e s t  of t h e  
g r o u p .  Thus,  t h e  U. S. d o l l a r  m a r k e t s  a g a i n  emerge a s  t h e  most  
i n t e g r a t e d .  But t h e  F r e n c h  f r a n c  m a r k e t s  no l o n g e r  a p p e a r  as  t h e  l e a s t  
i n t e g r a t e d  m arke t  p a i r ,  d e s p i t e  t h e  a p p l i c a t i o n  of  c a p i t a l  c o n t r o l s  
t h r o u g h o u t  t h e  p e r i o d  s t u d i e d .
F i n a l l y ,  i n  one r e s p e c t ,  t h e  r e s u l t s  a r e  d i s a p p o i n t i n g .  T h i s  i s  due 
t o  t h e  f r e q u e n t  f a i l u r e  o f  t h e  d i r e c t  G range r  and l a g g e d  Sims t e s t s  to  
a g r e e  on t h e  n a t u r e  of  t h e  ' c a u s a l '  r e l a t i o n s h i p s  be tween  m arke t  combina ­
t i o n s .  Market  c o m b i n a t i o n s  i n  which  i n t e r m a r k e t  c a p i t a l  f lo w s  o c c u r  most 
f r e e l y  (U. S. d o l l a r ,  s t e r l i n g  and D e u t s ch e  mark)  e s p e c i a l l y  e v i d e n c e  
t h i s  a m b i g u i t y .  Of t h e  n i n e  p a i r s  of  t e s t s  c o n d u c te d  on t h e s e  t h r e e  
m a r k e t s ,  t h e  d i r e c t  G r a n g e r  and l a g g e d  Sims r e s u l t s  c o r r e s p o n d  o n ly  once .  
The r e v e r s e  of  t h i s  p a t t e r n  o c c u r s  f o r  t h e  m a r k e t s  i n  which c a p i t a l  
c o n t r o l s  h i n d e r  i n t e r m a r k e t  c a p i t a l  f lo w s  ( F re n c h  f r a n c  and y e n ) .  Here ,  
o n l y  one s e t  of  t e s t s  y i e l d s  c o n t r a d i c t o r y  r e s u l t s .
The complex r e l a t i o n s h i p s  be tw een  i n t e r e s t  r a t e s  r e v e a l e d  by th e  
G r a n g e r  t e s t s  on U. S . , German and B r i t i s h  d a t a  a r e  c o n s i s t e n t  w i t h  
p r e v i o u s  work on t h e  i n t e r r e l a t i o n s h i p s  be tween  f i n a n c i a l  m arke t  r a t e s
Ill
u s i n g  t im e  s e r i e s  t e c h n i q u e s  [ 1 3 ] .  F u r t h e r m o r e ,  t h e y  s h o u l d  be 
c o n t r a s t e d  w i t h  t h e  p u r e l y  con te m p o ra n e o u s  r e l a t i o n s h i p  found  by Kaen,  
Booth and Helms on f u t u r e s  m a r k e t  d a t a  [ 4 9 ] .  The d i f f e r e n t  f i n d i n g s  a r e  
c o n s i s t e n t  w i t h  t h e  v iew t h a t  t h e  i n t e r e s t  r a t e  f u t u r e s  m a r k e t s  behave 
d i f f e r e n t l y  t h a n  t h e  c a s h  m a r k e t s .  T h i s  i s  p r o b a b l y  due t o  t h e  v a r i o u s  
t y p e s  o f  i n s t i t u t i o n a l  r e s t r i c t i o n s  and p r a c t i c e s  t h a t  im pac t  t h e  r e l a ­
t i o n s h i p  be tw een  d o m e s t i c  and E u r o c u r r e n c y  m a r k e t s .
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REFERENCE NOTES
1. O th e r  t y p e s  of  f i n a n c i a l  m a r k e t  I n t e g r a t i o n  s t u d i e s  a n a l y z e  t h e  
s e n s i t i v i t y  o f  c a p i t a l  movements t o  c hanges  i n  r e l e v e n t  v a r i a b l e s ,  
e s p e c i a l l y  c o v e re d  i n t e r e s t  d i f f e r e n t i a l s ,  t e s t s  of  i n t e r e s t  r a t e  
p a r i t y ,  c o m p a r i s o n s  o f  i n t e r e s t  r a t e  l e v e l s ,  i n t e r e s t  r a t e  
c o v a r i a n c e ,  and r e d u c e d  fo rm e c o n o m e t r i c  m o d e l s .  See Argy and 
H o d j e r a  [ 4 ] ,  A l i b e r  [2 ]  and L o g u e , S a l a n t  and Sweeney [55]  f o r  
summaries  and d i s c u s s i o n  o f  t h e s e  o t h e r  a p p r o a c h e s .
2 .  H e n d e r s h o t t  [41 ,  p .  455] s a y s  " s t o c k - f l o w  c o n s i d e r a t i o n s  s u g g e s t  t h a t  
t h e  E u r o d o l l a r  d e p o s i t  r a t e  a d j u s t s  g r a d u a l l y  t o  c hanges  i n  t h e  U. S. 
b i l l  r a t e . "  L a t e r  i n  t h e  p a p e r ,  w h i l e  ex a m in in g  a p l o t  o f  E u r o d o l l a r
d e p o s i t  and U. S. T r e a s u r y  b i l l  r a t e s ,  he comments t h a t  f rom 1957
t h r o u g h  1959 " a b r u p t  t u r n i n g  p o i n t s  i n  t h e  b i l l  r a t e  were f o l l o w e d  
one q u a r t e r  l a t e r  by s i m i l a r  t u r n i n g  p o i n t s  i n  t h e  E u r o d o l l a r  r a t e "  
[4 1 ,  p .  4 5 6 ] ,
3.  Argy and H o d je ra  [ 4 ] ,  B lack  [ 1 2 ] ,  and  M i l l s  [57] s im p l y  assume t h e
e x o g e n e i t y  of  U. S. money m a r k e t  r a t e s .  T h i s  i s  e v id e n c e d  by t h e i r
i n c l u s i o n  of  v a r i o u s  U. S. r a t e s  a s  d e t e r m i n a n t s  of  t h e  E u r o d o l l a r
r a t e .  Shaw [64 ,  p .  146] e s s e n t i a l l y  c l a i m s  t h a t  e x c e p t  f o r  t h e  U. S.
d o m e s t i c  -  E u r o d o l l a r  c o m b i n a t i o n ,  i t  i s  d i f f i c u l t  to  d e t e r m i n e  
w h e t h e r  n a t i o n a l  r a t e s  d e t e r m i n e  E u r o c u r r e n c y  r a t e s  o r  v i c e  v e r s a .  A 
n o n s t a t i s t i c a l  a n a l y s i s  of  t u r n i n g  p o i n t s  f o r  t h e  U. S. c e r t i f i c a t e  
o f  d e p o s i t  and E u r o d o l l a r  r a t e s  s i n c e  19 74 l e a d s  Shaw to  c o n c lu d e  
t h a t  " t h e  d i r e c t i o n  of  c a u s a l i t y  i s  f rom t h e  U n i t e d  S t a t e s  d o m e s t i c  
i n t e r e s t  r a t e s  t o  t h e  E u r o d o l l a r  i n t e r e s t  r a t e s "  [64 ,  p.  154 ] .
4 .  They do no t  deny t h a t  t h e  " r e a l "  ch a n g es  may a r i s e  i n  t h e  U. S.
m a r k e t ,  however .
5 .  S i m i l a r ,  b u t  l e s s  s o p h i s t i c a t e d ,  a r b i t r a g e  models  a p p e a r  i n  K r e i c h e r  
[52]  and Giddy and Dufey [36 ,  p .  131 ] ,
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5 75<>
5 4 7 6
5 7 5  0 
5 7 6 0  
5 6 / 6  
5 6 l ) t i  
5 3/  6
5 376 
62611
6 6 II0 
5 6 7 5 
5 5 i ’ 0 
5 1, 2 5 
5 6  8 7
5 7 5 0  
6 1 ’ I; O 
oil r)U
6  2531 
1,2611 6 76  0 
6 1 2 5 
6 2 5  0 
i , 5 0 O  
1,3 76  
6 3 75
t, / SO 
1 , 9 3  7 
11 6 II11 
6 ‘>1)0 
6 6 0 (1 
6 3  75 
3, 76f t  
3,Ill' ll 
5 3 , 2 6  
6 1 7 6 
3) 2 5 113-000
5 6  2 5
5 3 7 6
6 5 0H 
5 1 7 6 
4 6  7 5  
4 6 Oil 
4 6 0 0  
-»6 oil 
4 3 7 6  
1 6 7  
463i<'  
4 3 7 5 




H 4 3 7
8 61) 0  
HSr>2 
83.  7 6  
8 7 5 0
8 8  76 
B 7 S O  
8 6 8  7 
8 7 6 0
8 6 3 , 2  
8 4 ) 7  
85( H1 86 in) 
8 5 0 0  
81 2 5  
8 4 37 
8 4 ) 7
8 5 6  2 
I) I, 8 7 
8t >9 7 
8 7 6 0
8 8 12 
88 12
8 7 6 0  
8 8 7  5 
9 0 6  2
9  1 8  7 
9 Oh  7  
9 1 7 5  
91  8 7 
9125 
9 1 8 7  
9 1 8 7
97  6 0  
0 761)
9 7 6 0  
9 7 5 0
9 3 75
9 5 6 7  
9 5 3 , 2  
9  7 6 0  
9o 2 6 
9 1 , 7 5  
9  3,8 7
1 0 0 3, 7
i m  8 /
1 0 7 6 0





8 7 0 0 
8 87  0 
8 9 0 0  
8 8 5 0
8 950 
91 6 0
9 1 5 0  
9 170
9 ( 1 / 0  
8 961'
8 8 0 0 
8 8 9 0
8 8 7 0
8 9 0 0
9 7 00 
99611
8 9 / 0
9 0 6 0 
9 1 0 0  
9 | 5 (,
9 1 0 0  
97  7" 
9 2  6(1 
9 2 7 "
9 150  
9 300  
4 3 0 31 
9 350 
9 470 
9 4 70  
4 45 0 
4 3 7 0
9  4 0 0 
9,100
9 7 0 0
9 4 6 0  
9 5 2 0  
93,(01 
9 3 , 5 0  
9 7 7 0  
9 8 0 0 
9 8511
1 0 0 0 0  
1 o 170
1 (. 35"
1 0 1 7 0
1 0 4 5 0
EFF FRA
1 2 0 0 0  
1 2000
1 2 0 0 0  
1 2 0 0 0  
1 2 0 0 0  
1 2 0 0 0
1 2 5 0 0  
1 2 5 0 0  
1 2 6 0 0  
1 2 ) 7 6
1 23 76 
1 2 3 7 6  
1 2 3 7 5
1 1 8 7 5  
1 1 8 7 5  
1 1H75 
1 1 8 7 5  
1 1 (375
1 1 8 7 6  
1 1 8 7 5  
1 1 8  7 51 1 b 8 /
1 1 6 2 5  
1 1 3 7 5  
1 1 3 7 5  
1 1 1 8  7 
1 1 1 8 7  
1 1 1 8  7 
1 1 1 8 7  
1 1 1 8  7
1 1 9 4 0  
1 1 9  4 0
1 1 7 5 0  
1 2 0 1 . 0  
1 1 8  1 0  
1 1 8  7 0
1 2 3 1 0  
1 2 ) 1 0  
1 2 1 9 0  
1 2 ( l b 0
1 7 0 0 0  
1 1 9 1 0  
1 1 8  10 
1 18  10 
1 1 8  7 0 
1 1 8 1 (J 
1 1 8 1 0  
1 1 8 1 0
1 1 8  1 0  
1 1 6 6 0  
1 1 6 b O  
1 1 5 0 0
1 1 500 
1 1 6 0 0  11310 11310 
1 1 3 1 "  
1 1 3  10 
1 1 3 1 0  
11310
1 Ob 2 6  l l l ' O O
1 0 6 2 5  1 0 8 1 0  
1 03,  2 5  1 1 03 , 0
1 0 3 , 2 5  1 1 3 7 0
1 0 6 2 6  1 1 ) 7 0  
1 Ob  2 6  1 1 3 7 0  
1 0 6  2 5  I I  3 70
1 0 8  76  
1 U  2 6  
1 1 2 6 0  
1 1 7 5 0  
117 6 0 
1 17 6 0  
I 1 7 5 0  
1 1 7 5 0
1 1 3 7 0  
1 1 ) 7 0  
1 1 3 7 0  
1 1 3 7 0  
1 1 6 0 0  
1 1 5 0 0  
1 1 5b()
1 1 61,0
118/5 1 I 5 b 0 
1 2 1 2 5  1 1 5 t , 0
1 2 1 7 5  1 1 5i , (> 
1 21 76 1 1 53,1'
1 2 1 2 5  1 1 53 , 0
DATE EYEN GEN
8 / 2 0 / 1 9 8 0 1 2 0 0 0 1 0 9 0  3
8 / 2 9 / 1  9 81! 11 5 0 0 1 ^ 9 4 8
V / U 1 / 1 9 8 0 1 1 / 3 0 1 0 9 9  8
9 / 0 2 / 1 9 8 0 11 2 5 0 1 1 0 9 9
9 / 0  3 / 1 9 8 0 1 1 6 2 5 1 1 1 1 3
9 / 0 4 / 1 9 8 0 1 1 5 U 0 1 1 1 3 1
9 / 0 3 / 1 9 8 0 113UU 11 1 3 6
9 / 0 8 / 1  98(1 1 1 5 0 0 1 1 1 7 6
9 / U 9 / 1 9 8 U 11 5 0 0 1 1 1 6 /
9 / I U / 1 9 8 0 1 1 5 0 0 1 1 2 1 0
9 / 1 1 / 1 9 8 0 1 2 1 2 5 11 2 2 6
9 / 1 2 / 1 9 8 0 1 2 1 2 5 1 1 2 5 3
5 / 1 6 / 1 9 8 0 1 1 8 / 5 11 2 9 5
9 / 1 / / 1 9 8 U 1 1 5 6 2 1 1 3 4 /
9 / 1 8 / 1 98U 1 1 / 3 0 1 1 3 9 8
9 / 1 9 / 1 9 8 0 1 1 7 5 0 1 1 4 2 5
5 / 2 2 / 1 98U 1 1 / 3 0 1 1 4 3 4
9 / 2 4 / 1 9 8 0 1 3 C 0 0 1 1 4 4 1
9 / 2 5 / 1 9 8 0 1 2 3 / 5 1 1 4 4 8
9 / 2 6 / 1 9 8 0 1 2 / 3 0 1 1 4 / C
9 / 2 9 / 1 98U 1 2 6 2 3 11 4 4 8
9 / 3 U / 1 9 8 0 1 2 1 2 3 1 1 5 1 1
1 U / U 1 / 1 9 8 U 1 1 8 / 5 1 0 8 9 9
1 0 / U 2 / 1 9 8 U 1 1 4 3 / 1 0 / / 1
1 0 / 0 3 / 1 9 8 0 1 1GUU 1 0 / 5 5
1 0 / 0 5 / 1 9 8 1 ! 1 0 8 7 5 1 0  7 3 5
1 U / U / / 1 9 8 0 1 0 8 / 5 1 0 / 3 4
1 U/ 0 8 /  1 981J 1 0 8 7 5 1 0 7 6 1
1 U / 0 9 / 1  981J 1 0 / 3 0 1 0 / 1 5
1 L / 1 3 / 1 9 8 0 1 0 8 / 5 1 0 6 7 1
1 0 / 1 4 / 1 9 8 0 1 U 8 / 5 1 0 3 / 7
1 0 / 1 3 / 1 9 8 0 1C 3 3 0 1 0 5 1  2
1 0 / 1 6 / 1 9 8 ( 1 1 0 4 5 / 1 0 3 0 4
1 0 / 1  /  /  1 9 8 IJ 1 0 1 2 3 1 0 0 9 /
1 U / 2 U / 1 9 8 U 9 50 ' ) 9 9 8 6
1 U / 2 1 / 1 9 8 U /  /  5 1 9 9 0  5
1 U / 2 2 / 1 ° 8  0 97 51 9 7 8 0
1 0 / 2 3 / 1 9 8 U 9 / 5 U 9 6 9 6
1 U / 2 4 / 1 9 8 0 9 7 5 0 9 6 2  3
1 U / 2 / / 1 9 « o 9 7 5 0 9 5 5 4
1 0 / 2 9 / 1 4 8 0 9 6 2 3 9 5 4 4
1 U / 3 J / 1 9 8 0 9 / 5 0 9 3 / 0
1 U / 5 1 / 1  ‘J8D 9 / 5 0 9 3 6 /
1 1 / U 4 / 1 9 8 U 9 6 2 5 9 5 1  /
1 1 / 0 3 / 1 9 8 0 3 / 5 U 9 31  9
1 1 /  0 6 /  1 98 ' 9 7 5 0 9 5 5 1
DATE
<7>W USCD ESTER LOC AUT EDM GER
8 0 1 2 1 b 2 1 1 3 0 2 0 b 2 0 1 4 6  2 5 1 1 5 0 0 1 0 0 0 0  1 0 ) 0 0
8 0 1 2 1 7 2 1 4 4 0 2 0 7 6 0 1 4 5 6  2 1 > 6 0 0 1 0 ( ) t . 7 1 0 4 6 0
8 0 1 2 1 8 2 1 5 6 0 2 0 4 8 0 1 1 5 6 7 1 4 5 0 ( 1 1 0 1 6 7  1 0 4 0 0
8 0 1 2 1 9 2 0 2 5 0 19 340 1 1 5 0 0 1 4 6 0 0
8 0 1 2 2 2 1 8 3 8 0 1 7 8 8 0 1 1 5 6 2 1 4 6 6 2 1 0 1 2 6  1 0 5 2 0
8 0 1 2 2 3 1 8 0 0 0 1 7 2 9 0 1 4 5 6 2 1 4 6 0 0 9 8 7 6  1 0 5  2 0
8 0 1 2 2 4 1 8 0 0 0 1 7 5 6 0 1 4 7 5 0 1 1 6 7 5
8 0 1 2 2 b 1 7 8 8 0 1 7 b 7 0 1 4  8  7 5 1 4 7 6 0
8 0 1 2 2 9 1 8 2 5 0 1 7 4 1 0 1 1 7 5 0 1 4 7 5 0 9 3 / 5  1 0 4 0 0
8 0 1 2 3 0 1 7 5 0 0 1 b 8 3 0 1 4 6  H 7 1 4 7 5 0 H O ) /  1 0 4 0 0
8 0 1 2 3 1 1 7 6 3 0 1 6 9 1 0 1 1 6 2 5 1 4 6  2 5
8 1 0 1 0 2 1 7 9 4 0 1 b 7 9 0 1 4 6  H 7 1 1 / 5 0
8 1 0 1 0 5 1 7 6 3 0 1 6 6 5 0 1 18  7 5 1 4 7 6 0 9 0 6 2 9 5 0 0  '
8 1 0 1 0 b 1 6 3 8 0 1 5 7 5 0 1 4 8  7 5 1 4 H 7 5 9 0 O 0 9 5  0 0
8 1 0 1 0 7 1 6 3 1 0 l b l b O 1 1 H 1 2 1 1 7 6 0 9 0 0 0 9 4 0 0
8 1 0 1 0 8 1 75 bU 17 0  4 0 1 1 7 5 0 1 4 7 5 0 9 0 0 0 9  4 7 0
8 1 0 1 0 9 1 8 1 3 0 1 7 1 5 0 1 1 5 0 0 1 1 3  7 5
8 1 0 1 1 2 1 7 5 6 0 1 b b 7 0 1 4  3 1 7 1 4 3 7 5 9 0 0 0 9  4 0  0
8 1 0 1 1 3 1 8 5 6 0 1 7 6 6 0 1 1 3 7 5 1 4 / 6 0 9 0  0 0 9 4 0 0
8 1 0 1 1 4 1 8 5 0 0 1 7 4 5 0 1 1 1 1 7 1 4 ) 1 7 9 0 0 0 9 5  2 0
8 1 0 1 1 5 1 Hb 30 1 7 5 0 0 1 14 17 1 4 ) 7 6 H 9 )  / 9 4 6 0
8 1 0 1 1 6 1 8 8 8 0 1 7 8 0 0 1 4  13  7 1 4 ) 7 58 1 0 1 1 9 1 8 8 1 0 1 8 2 0 0 1 4 2 6 0 1 4 ) 7 5 9 0 0 0 9 4 0 08 1 0 1 2 0 1 8 8 1 0 1 7 8 9 0 1 1 2 5 0 1 4 ) 1 2 9 0 0 0 9 4 0 ( 18 1 0 1 2 1 1 7 8 8 0 1 7 4 8 0 1 1 ) 1 2 1 4 7 6  0 9 ( ' 6  7 9 > 7u8 1 0 1 2 2 1 8 b 9 0 1 7 9 3 0 1 4 2 5 0 14  3 1 7 9  0 6  7 9 4 6 08 1 0 1 2 3 1 9 0 b 0 1 7 8 0 0 1 4 1 H 7 1 4 2 5 0
8 1 0 1 2 b 1 8 7 5 0 1 7 4 3 0 1 4  1 8 / 1 4 / 5 0 9 1 7 6 9 1 6 08 1 0 1 2 7 1 8 3 1 0 1 7 2 1 0 1 4 1 7 6 1 4 0 6 0 9 1 8 7 9  4 5  08 1 0 1 2 8 1 8 0 0 0 1 6 9 9 0 14 3 /  5 1 1 7 6 0 9 3 / 6 9 4 5 08 1 0 1 2 9 1 7 5 0 0 1 b 8 0 0 1 1 ) 1 7 1 4 7 5 0 9  3 1 7 9 6 5 08 1 0 1 3 0 1 7 5 0 0 1 6 7 2 0 1 4  1 7 5 1 4 1 M 78 1 0 2 0 2 1 6 7 5 0 1 6 2 3 0 i i t j i>7 1 4  1 2  6 9 375 9 5 5 08 1 0 2 0 3 1 7 5 6 0 l bSOO 1 4 0  0  0 1 4  0  0 0 9 6  7 5 9 6 2 08 1 0 2 0 4 1 7 0 6 0 1 6 5 1 0 1 17 5 0 1 ) 8 7 6 9 6 6  7 9 1.0  08 1 0 2 0 5 1 7 0 6 0 1 6 22 U 1 1 5 o 7 1 3 7 5 0 9t .  8  7 9 o b O8 1 0 2 0 b 1 7 5 0 0 1 b 4 6 0 1 3 2 5 0 1 3 5  0  0 9 8 / 6 9 8 5 08 1 0 2 0 9 1 / 1 3 0 1 b 4 5 0 1 3  1 1 2 1 3 3 / 5 9 9  3 7 9  9 / 08 1 0 2 1 0 1 7 0 0 0 1 6 6 3 0 1 3 0 6  7 1 3.3 ? 6 1 0  1 2 6 1 0 0 2 08 1 0 2 1 1 171 30 1 6 7 3 0 1 ) 1 2  5 1 3 o o o 1 0 ) 1 7 1 111150
8 1 0 2 1 3 1 8 1 9 0 17 0 1 0 1 3 6 2 5 1 ) 1 2 5 1 0  / 5 0 1 0  1 5 08 1 0 2 1 7 1 8 5 0 0 1 6 9 9 0 1 3 2 6 0 1 3 2 5 0 1 O t . 7 5 1 Ot.  2 08 1 0 2 1  8 1 7 4 4 0 1 6 4 b 0 1 3 ) 1 2 1 3 2 6 0 1 0  2  6 0 1 0 6  2  08 1 0 2 2 0 1 b b  30 1 5 4 7 0 1 ) 3 1 7 1 3 2 5 08 1 0 2 2 3 1 6 0 6 0 1 5 1 1 0 1 31 2 6 1 360(1 1 1 H 1 7 1 1 0  2 08 1 0 2 2 4 1 b 5 0 0 1 5 4 1 0 1 3 1 2 6 1 ) 1 2 6 1 7 8 / 6 1 1 6 0 08 1 0 2 2 5 1 b b 9 0 1 5 ) 0 0 1 31 H 7 1 3 7 6 0 1 3 / 5 0 1 4 0 0 ( 1
8 1 0 2 2 b 1 6 5 6 0 1 5 3 5 0 1 3 2 6 0 1 3 7 5 0 1 4 2 6 0 1 4 6 0 08 1 0 2 2 7 1 bb  30 1 5 3 7 0 1 31 2 5 1 3 2  6  0
8 1 0 J 0 2 1 6 8 8 0 1 5 / 0 0 1 31 7 5 1 ) 1 / 5
8 1 0 3 0 3 1 7 ) 1 0 1 5 8 6 0 1 3 0 6 2 1 . 3 0 0 0 1 36 7 5 1 4 0 0 ( 1
8 1 0 3 0 4 1 b 3 1 0 1 5 6 7 0 1 2  6  7 6 1 7 6 0  0 1 3 / 6 1 ' 1 4 7 8 0
8 1 0 3 0 5 1 6 6 9 0 1 5 7 8 0 1 7 3 7 6 1 2  7 6  0  . 1 3 H / S 1 4 / 6 0
8 1 0 3 0 b 16 8 10 1 5 / 1 0 1 2  1 1 / 1 7 2 6  0
8 1 0 3 0 9 1 6 8 1 0 1 5 3 3 0 1 7 6 / 5 1 7 6 0 0 1 1 6 6  9 1 1 7 6 0
8 1 0 3 1 0 1 6 2 5 0 1 5 1 7 0 1 2 o 2 6 1 2 5 0 o 1 2 6 0 0 ) 1 9 / 0
8 1 0 3 1 1 1 5 b  30 1 5 0 0 0 1 7 6  7 5 1 7 / 5 0 1 7 6 6 / 1 1 / 6 0
8 1 0 3 1 2 1 5 4 4 0 1 4 7 8 0 1 2 6 / 6 1 2 3 7 5 17 1 1 / 1 1 / 5 0
8 1 0 3 1 3 1 5 3 1 0 1 1 ) 1 0 1 7 ) 1 7 1 7 3 7 5
8 1 0 3 1 b 148  HO 1 4 0 0 6 1 7 6 00 1 / 3 / 5 11 7 6 ' 1 37 50
EFF FRA
11187 11 StiO 
11 M/  1 I t.
1 1 1 H 7 1 1 b it it
12000 llSt'D 17000 11500
1 1 8 / 5  1 1 5 0 0  









1 1 0 1 ) 0  11 0 0 0  










1 0 0  7 5  
1 0  5 6  2 
1 0 1  7 5  
1 0 5  0  7 
1 0 5 0 7  
1 0 5 o 7  
1 0 8 7 5 
1 1 1 7 5  1 1H 75 
1 7 7 5 0  
1 3 0 0 0  
1 30 110 
1 4ooO 
1 3 7 5 0  
1 11 75 
13 1 3 5
1 1500 











1 1 500 
1 1 500 
1 1 500 







1 7 940 




13 17 5 1 7 o 3 01 /OUO 1 3 I HI) 
17110 o I / I / o  
1 / 0 0 0  1 / 4 4 0
















































































8 5 CO 8963 
86 35 8699 





6 C 6 2 3 335 
8L62 6339 
92 50 .3 351 
83 30 8 3 59 
62 50 3306 
6 3 75 o 3 / J 
; 3 7 5 3 34 0
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8 1 0 6 1 2  
81 Ob 1 5 
8 1 0 6 1 6
8 1 0 6 1 7
8 1 0 6 1 8  
81 Ob 1 V 
8 1 0 6 2 2  
8 1 Ob2 3
8 1 0 6 2 4
8 1 0 6 2 5
8 1 0 6 2 6  
8 1 0 6 2 V  
8 1 0 6 3 0
8 1 0 7 0 1
8 1 0 7 0 2
8 1 0 7 0 6
8 1 0 7 0 7
8 1 0 7 0 8
8 1 0 7 0 9
8 1 0 7 1 0  
B10713
8 1 0 7 1 4
8 1 0 7 1 5  
8 1 0 7 1 b  
8 1 0 7 1 7
8 1 0 7 2 0
8 1 0 7 2 1
8 1 0 7 2 2
8 1 0 7 2 3
8 1 0 7 2 4
8 1 0 7 2 7
8 1 0 7 2 8
8 1 0 7 2 9  
8 1 0 7  30  
8 1 0 7 3 1
8 1 0 8 0 3
8 1 0 8 0 4
8 1 0 8 0 5  
8 1 0 8 0 b  
8 1 0 8 0 7  
8 1 0 8 1 0  
8 1 0 8 1 1  
810812
8 1 0 8 1 3
8 1 0 8 1 4
8 1 0 8 1 7
8 1 0 8 1 8
8 1 0 8 1 9
8 1 0 8 2 0  
8 1 0 8 2 1
8 1 0 8 2 4
8 1 0 8 2 5
8 1 0 8 2 6
8 1 0 8 2 7
8 1 0 8 2 8  
8 1 0 8 3 1
8 1 0 9 0 1
8 1 0 9 0 2
8 1 0 9 0 3
E$
1 7 5 6 0  
1 7b  30 
1 7 3 1 0  
1 7 5 0 0  
1 6 7 5 0  
1 7b  30 
1 8b  30 
1 8 2 5 0  
1 8 0 6 0  
1 7 4 4 0  
1 8 1 9 0  
1 8 5 0 0  
1 7 9 4 0  
1 7 7 5 0  
1 7 6 9 0  
1 8 3 8 0  
1 8 1 9 0  
1 81 30 
1 8 0 6 0  
1 8 6 3 0  
1 8 5 6 0  
1 8 2 5 0  
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1 4 6 2 5  
1 4 3 1 2  
1 4 1 2 5  
1 4 3 7 5  
1 4 b 2 5  
1 4b  8 7 
1 4 9 3  / 
1 4 8 7 5  
1 5 3 1 2  
1 5 1 2 5  
1 5 0 0 0  
1 5 1 8 7  
1 5 0 b 2  
1 4 8 7 5  
1 4 6 2 5  
151 25 
1 5 1 8 7  
1 5 4 3 7  
1 5 5 0 0  
15 312 
1 5 1 8  7 
1 5 2 5 0  
1 5 3 1 2  
1 5 2 5 0  
1 5 3 7 5  
1 5 6 2 5  
1 5 4 3 7  
1 5 2 5 0  
1 5 3 7 5  
1 5 5 0 0  
1 5 5 0 0  
1 5 3 7 5  
1 5 0 0 0  
1 4 8 7 5  
1 4 9 3 7  
1 5 0 0 0  
1 4 6 2 5  
1 4 8 7 5  
1 4 8 1 2  
1 4 9 3 7  
1 4 9 3 7  
1 4 8 1 2  
1 5 0 0 0  
1 4 8 7 5  
1 4 6 8 7  
1 4 3 7 5  
1 4 3 1 2  
1 4 4 3 7  
1 4 3 1 2  
1 4 5 b 2  
1 4 6 2 5  
1 4 3 / 5  
1 4 6 8 7  
1 4 6 2 5  
1 4 6 8 7  
1 431 2 
1 4 3 7 5  
1 4 375 
1 44 37 
1 4 3 7 5
US CD
1 3 8 0 0  
1 3 7 5 0  
1 3 3 5 0  
1 3 7 0 0  
1 4 0 0 0  
1 4 0 5 0  
14 7 0 0  
1 4 4 0 0  
1 4 5 0 0  
1 4 2 0 0  
1 4 2 5 0  
1 4 4 5 0  
1 4 2 0 0  
1 4 1 0 0  
1 3 9 5 0  
1 4 2  70 
14 300 
1 4 b 0 0  
1 4 6 5 0  
1 3 - 
1 4 5 0 0 
1 4 7 0 0  
1 4 4 5 0  
1 4 4 5 0  
1 4 5 0 0  
1 4 7 5 0  
1 4 4 5 0  
1 4 4 5 0  
1 4 6 0 0  
1 4 7 0 0  
1 4 7 0 0  
1 4 6 5 0  
1 4 4 0 0  
1 4 1 0 0  
1 4 2 5 0  
1 4 1 5 0  
1 4 1 5 0  
1 4 1 5 0  
1 4 2 0 0  
1 4 3 5 0  
1 4 1 5 0  
1 4 2 0 0  
1 4 4 5 0  
1 4 3 0 0  
1 4 0 0 0  
1 3 7 50  
1 3 / 0 0  
1 3 8 5 0  
1 3 7 0 0  
1 3 8 5 0  
1 3 8 7 5  
1 3 7 0 0  
1 4UO0 
1 4 0 5 0  
1 3 7 5 0  
1 3 2 5 0  
1 3 5 0 0  
1 3 5 5 0  
1 3 3 0 0  
1 3 350
ESTER LOC AUT
4 1 2 5  
4 0 6  7 
4 0 0 0
38 75
4 0 0 0
39 3 / 
34 37 
3 75 0  
3 6 2 5  
3 5 0 0  
3 7 75 
3 3 1 7  
3 31 2  
331 7 
3 312 
3 5 0 0  





3 4 3 / 
3 5 0 0  
3 5 b  2 
3 o 2 5  
362 5 
3 5 6  7 
3 5 0 0  
34 3 / 




3 6 2 5  
3u 1 2 
3 / 5 0 
38 75 
3 8 7 5 
36 17 
3 6 26 
36 25
3 6 8 /  
3<i H7 
3 6 h /
3 7 50 
3 6 7 5  
36 75 
3 / 5 0 
3 4 3 7 
3 5 0 0  
3 12 5 
3 0 5 /  
36110 
3 0 0 0  J O 11 0 
3 0 6 /
31 7 61 3 7 o o 




4 0 0 0 
4067 
3 8 7 5 
3 750 
36 2 5 
34 3 / 
3 0 0 0 
3 3/ 6 
3 3 7 5 
3 75(i 
3 3 7 6 
35oo 
3 7 6 n 
3600 
3500 









3 5 0 0  
3 376 
3500
37 5 0 
3625
3 5 0 0
30 2 5 
3 7 6 ( 
3 750 
3 6 / 538 12
3/50 
3 6 2 5
3 7 5 0
30 7 5 38/5 
3/60 
368 / 
36 75 36 25 
3 6 o 0 
3 5 0 0 
3 2 50 
3 175 
3on0 <0)11 




3/6 0 3 6 o 11
EDM GF.R
9 8 7 6 1 0 2 2 0
9 7 5 0 1 0 1 7 0
9 b  H 7 1 0  1 7 0
4 6 0 0 1 0 1  / o
9 3 7 6 1 0 0 7 0
9 4  37 9 4 5 0
9 4 3 7 1 0  0 0 0
9 3 7 5 9 o  0 0
9 3  / 5 4  4 0 0
4 3 7 5 4 8 / 0
13  7 5 4 8 / 0
4 2 5 0 4 6 0 1 )
9 2 5 0 4 /  (HI
9 2  5 0 4 / 0 0
4 1  2 6 4 6  0  0
4 0 0 0 9 6  2 o
9 0 0 0 4 5 2  0
9 1 2 5 9 6 7 0
4 1 2 5 4 6  /  '■
41 8 7
4 1 8 7 w ,
4(118) 4 4 / 5
9 0 6  2 4 3 / 5
4  0 f> 2 4 3 5 0
9 (1 b  7 9  35 ' )
9 0 6  7 4  3 0 0
9 1 2 6 4  3 0 0
4 0 6 2 4 3 2 5
4 1 2  5 4 3 2 6
4 1 7 6 9 3 2 5
9 0 o  2 4  3 2 5
8 4  3 / 9  3 2 5
8  7 5 0 4 7 / 5
8  6  7 5 4 7 / 6
8  8  7 6 4 7 7 5
8  6  7 5 9  2 / 5
8  8 / 5 9  7 7 5
8 8 7 5 4  2 2 5
8 8 / 6 9  7 2 6
6 8 1 7 4 7 2 5
8 5 0 0 9 7 7 5
M / SO 4 2  7 5
8 6  7 5 4  1 / 3
4 6 8  / o 0  5 0
8 5  | | 0 9  1 oO
8 6 0 0 4 1 0 0
8  t 37 9 1 2 6
8  4 3 7 4 1 7 6
8 6  0  / 4 1 / 5
8  5 6 7 4  1 7 6
8  6  2  5 9 1 / 6
8  0  7 5 4 1 ' m
6  6  8  / 4 1 OO
8 1 . 7 5 9 1 "0
8 5 b 2 9 1 o"
6 1 , 7 6 4 1oo
6 6  7 6 4 1 5  0
8  6  2  6 4 1 6 08 5 6 7 4 1 6 0
■3 5 6 2 4 16u
F.FF FRA
1 5 5 0 0  1 4 0 6 0  
1 5 5 0 0  1 4 0 b b  
1 5 1 2 5  1 4 0 6 0  
1 5 2 5 0  1 4 0 6 0  
1 5 0 0 0  1 4 1 2 0  
1 6 0 0 0  1 4 1 0 0
1 5 2 5 0  1 4  2 5 0  
1 5 3 / 5  1 4 2 5 0  
1 5 3 7 5  1 4 5 6 0  
1 8 0 0 0  1 4 4  4 0  
1 9 5 0 0  1 4 4 4 0  
1 9 7 6 0  1 5 6 2 0  
2 1 5 0 0  1 7  0 6 0  
2 1 2 5 0  1 5 0 6 0  
2 2 2 5 0  1 6 3 1 0  
2 b 0  0  0  1 6 3 7 0  
2 6 0 ( H )  1 6 6 2 0
2 / 0 0 0  1 5 0 9 0  
2 4 0 0 0  1 5 6 9 0  
7 4 5 0 0  1 6 6 7 0  
2 2 0 0 0  1 1 ) 4 4 0  
7 5 0 0 0  1 6 3 / 5  
2 6 0 0 0  1 b 3 7 5  
2 4 0 0 0  1 6 5 6 2  
2 1 5 0 0  1 6 5 6 2  
2 2 5 0 0  l o 4 3 /  
2 3 0 0 0  1 6 4  37  
2 3 0 0 0  1 b 5  6  2 
2 2 0 0 0  l b - 1 1 2  
2 1 5 0 0  1 6 4 1 2  
2 1 7 5 0  1 6 4 3 7  
2 0 / 5 0  1 6 2 5 0  
2 1 2 5 0  1 6  2 5 0  
2 2 0 0 0  1 6 1 2 5  
2 1 7 6 0  1 6  1 2 5  
2 2 0 0 0  1 b 1 7 5  
2 1 5 0 0  1 6 5 0 0  
2 1 2 5 0  1 6 6 2 5  
2 1 2 5 0  1 6 6 2 5  
2 1 5 0 0  1 6 6 2 5  
2 2 0  0 O 1 6  b 8 Z 
2 2 5 0 0  l b b O O  
2 5 5 0 0  l o l 2 5  
2 1 2  5 0 1 6 1 8 6  
2 0 7 5 . )  16  1 8 7
2 1 2 5 0  1 6  1 6 8
2 1 / 5 0  1 6 ) 8 8  
2 1 /  5  0  1 t ,  1 8 8
2 2 5 0 0  l b l 6 8  
2 2 / 5 0  1 6 7 7 2  
2 5 5 0 0  1 1 . 2 5 0
2 6 0 0 0  1 6 3 1 7  
2 6 0 0 0  1 o 3 1 2  
2 5 6 0 0  1 6  3 1 2
2 6 0 0 0  1 6 3 1 2
2 8 0 0 0  16 3 12
2 / 5 o 0 l b l . 1 6
7 6 6 0 0 1 6 1 6 6
/  60  0 0 1 m 1 ►- 6
7 b 5 1 ) 1 6 7  5 o
EYEN GEN
81 743? 7149
81 743 7 7136





81 743 7 7079
81 7375 7078
81 7375 7071
81 72 50 7070
81 7250 7065
81 71 25 7093
81 71 25 7095
81 7125 7097
81 7062 7105











981 71 87 7185
981 7125 7224
481 7187 72 54
J 8 1 71 87 7283
981 7312 721 5
V 8 1 7312 7167
481 725 I 7148
481 7125 7119
981 6 5 C 0 7091
081 6562 7 017
981 6562 6920
48.1 7375 6 7 78
981 6 511J 668b
781 67 5 J 6614
4 81 7CCU 6573
0 81 6 812 6575
481 68 7 5 6536
0-1 6M2 65 7-)
0 / 1 •‘S 3 7 6573
/ n i 71. (../ 6571
129
D A l t  e $  uscn
820601 14375 13450
820b02 1462S 13HO0
8 2 0 6 0 3  1 4 b 2 5  1 3 7 0 0
8 2 0 6 0 4  1 4 5 6 2  1 3 H 0 0
8 2 0 6 0 7  1 4 7 5 0  1 3 8 5 0
8 2 0 6 0 8  1 4 9 3 7  1 3 8 0 0
8 2 0 6 0 9  1 4 8 7 5  1 3 8 0 0
8 2 0 6 1 0  1 4 5 6 2  1 3 8 0 0
8 2 0 b l 1 1 4 8 1 2  1 3 8 0 0
8 2 0 b 1 4  1 5 0 6 2  1 4 1 5 0
8 2 0 6 1 5  1 5 3 7 5  1 4 3 5 0
8 2 0 b 1 6  1 5 4 3 7  1 4 3 0 0
8 2 0 6 1 7  1 5 8 1 2  1 4 8 0 0
8 2 0 b 1 8  1 b 3 1 2  1 5 0 3 0
8 2 0 6 2 1  1 6 2 5 0  1 5 1 0 0
8 2 0 6 2 2  1 e 0 b 2  1 4 9 0 0
8 2 0 6 2 3  1 6 0 0 0  1 5 0 0 0
8 2 0 6 2 4  1 6 0 6 2  . 1 5 1 0 0
8 2 0 6 2 5  1 6 5 b 2  1 5 4 0 0820628 lbboi i <r,c.st,
8 2 0 b 2 9  1 6 2 5 0  1 6  3 0 0
8 2 0 6 3 0  1 5 8 1 2  1 4 7 8 0
ESTER LOC AUT
1 3 6 2 5  1 3 6 2 5  
1 3 4 3 7  1 3 5 0 0  
1 3 3 7 5  1 3  3 7 5  
1 3 3 7 5  1 3 3 7 5  
1 3 4  3 7  1 3 4 3 /  
1 3  3 7 6  1 3 5 0 0  
1 3 3 1 2  1 3 3 7 5  
1 3 1 8 7  1 3 2 6 0  
1 3 0 6 2  1 3 1 2 6  
1 2 0 3 /  1 3 1 2 5  
1 7 / 5 0  1 3 0 0 0  
1 2 H 1 2 1 2  0 3 7 
1 2  3 4 4 1 7  7 5 0 
1 2 7 5 0  1 2 7 5 0  
1 2  8 / 5  1 2 7 5 0  
1 2 8  7 5  1 7  8  7  b 
1 2 4 3 /  1 7 6 7 6  
1 2 7 6 0  1 7 8 7 5  
1 3 8 1 2  1 2 / 6 0  
17 8 7 . 1 7 ' 75 
1 2  8  3 /  1 / 2  /  5
1 3 0 0 0  1 3 0 0 0
1 3 0 0 0  1 7 8 7 5  1 3 0 0 0  1 3 0 0 0
1 3 0 0 0  1 3 0 6 2  
1 3 1 2 5  1 3 0 * 2  
1 3 1 8 7  1 3 1 8 7  
1 31  7 5  1 3 1 7 6
1 3 0 0 » )  1 3 6 0 6
EDM
8 5 b ?  
8 6 2 5  8 1 »  7 8 6 8 / 
8 / 5 0  
8 8 7 6  
9 0 0 0  
9 0 0 0  
H 4  3 7  
8 8  7 5  
8 150 
868 7 
8 8 / 6  
8 9  3 7  
9 0 o 0
9 0 0 1 )  
8 9  3 7
8 9  3  7  
9 1  7 5
9  1 / S  
4 175 81)0 7
G E R E F F F R A
9  1 2 6 2 8 0 0 0 1 6  2 5 ( 1
9 1 2 5 2 6 5 0 0 1 o  3 1 3
9  1 / 5 2 / o O 0 1 6  3  1 3
9  1 2  6 2 7 0 o 0 1 6  3  3  4
9 1  2 5 2 / 0 O ( ) 1 6  3  1 7
9  1 7 5 2 8  0 6 ) 0 1 o 7 5 0
9 1 5 0 28000 1 6  3 1 2
9  1 5 0 2 8 0 0 0 1 0 3  1 2
9  1 6 0 2 8  0  0  0 1 6  3  1 2
9 1 7  6 1 / u o o 1 5 5 0 0
9 1 7 5 1 o O O O 1 5  3 1 2
9  1 7  5 1 6 5 0 0 1 6 4 3 8
9 1 7 6 1 6  7  5  0 1 5 4 3 8
9 7 2 6 1 7 / 5 0 1 5 4  3 7
9 7 / 5 1 /  6 0 0 1 5 4 3 /
o  3 7 6 1 7 6 0 0 1 5 4 3  7
4  4  5 0 1 7 2 5 0 1 5 4 3 7
9  1 0 0 1 / O O O 1 5 3 1 2
9  4 1 1 * 7  6 0 1 5 3 1 2
4  9 i  0  8  7  5 1 5 1 8 8
) V ’ i 16/6  0 1 5 1 8  8
4 4 0 0 1 * 6  2  5 1 5  0  o  2
DATE EYEN GEN
1 2 / 2 2 / 1 9 8 1 7 0 0 1 6 5 4 1
1 2 / 2 3 / 1 9 8 1 /OOO 6 5 4 9
1 2 / 2 4 / 1 9 8 1 6 8 7 5 6 5 5 1
1 2 / 2 8 / 1 9 8 1 6 9 3 / 6 5 1 /
1 7 / 2 9 / 1  981 6 9 3 / 6 5 1 9
1 <r M U / 1 9 8 1 6 7 5 0 6 5 1 9
1 c M l  n  981 6 6 8 / 6  5 1 9
1 / U 4 / 1 9 8 2 6 5 6 2 6 4 7 9
1 / U 3 / 1 9 8 2 6 4 3 / 6 4 4 9
1 / U 6 / 1 9 8 2 65 C 0 6 4 2 2
1 / U / / 1 9 8 2 6 4 3 / 6 4 0 4
1/  i. ic/1 9 8 2 6 5 6 2 6 3 8 8
1 / 1 1 / 1 9 8 2 6 5 75 6 3 8 9
1 / 1 2 / 1 9 8 2 6 4 3 / 6 3 9 0
1 / 1 3 / 1 9 8 2 6 4 3 / 6 3 9 8
1 / 1 4 / 1 9 8 2 6 5 C 0 6 3 9 9
1 / 1 5 / 1 9 8 2 6 3 CO 6 3 9 9
1 / 1 8 / 1 9 8 2 6 5  CU 6 4 0 0
1 / 1 9 / 1 9 8 2 65CU 6 4 0 5
1 / 2 U / 1 9 8 2 65CO 6 4 0 5
1 / 2 1 / 1 9 8 2 65 OU 6 4 1 9
1 / 2 2 / 1 9 8 2 6 5 6 2 6 4 1 8
1 7 2 3 / 1 9 8 2 6 5 6 2 6 4 2 3
1 / 2 6 / 1 9 8 2 6 6 2 5 6 4 1 3
1 / 2 / / 1 9 8 2 6 6 2 3 6 4 1 3
1 / 2 8 / 1 9 8 2 6 6 8 / 6 3 9 3
1 / 2 9 / 1 9 8 2 6 5 6 2 6 3 / 3
c/111 / I  9 8 2 6 1 6  2 6  3 6 5
2 / U 2 / 1 9 8 2 6 3 / 5 6  3 6 0
2 / 0 3 / 1 9 8 2 6 3 7 5 6 3 6 6
2 / U 4 / 1 9 8 2 6 3 1 2 6 3 / 3
C / U 3 / 1 9 8 2 6 3 1 2 6 3 7 1
2 / 0 8 / 1 9 8 2 6 4 3 / 6 3 / 5
2 / 0 9 / 1 9 8 2 6 3 7  5 6 3 / 5
2 / 1 U / 1 9 8 2 6 3 7 3 6 3 / 5
2 / 1 1 / I  9 8 2 6 3 7 5 6 3 7 5
2 / 1 2 / 1 9 8 2 6 3 7 5 6 3 / 5
c / 1 3 / 1  9 8 2 6 5 CU 6 3 / 3
2 / 1 6 / 1 9 8 2 6 3 7 5 6 3 8 5
2 / 1  / / 1  9 8 2 6 3 / 3 6 3 8 6
c / 1  2 / 1 9 8 2 62  75 6 3 9 1
c / 1 9 / 1 9 8 2 6 3  73 6 3 9 2
2 / 2 2 / 1  9 8 2 6 3 1 2 6 3 9 /
c / 2 3 / 1  9 6 2 63 1 2 6 4 0 5
c / 2 4 / 1 9 8 2 6 3 7 3 6 4 U 3
2 / 2 3 / 1 9 f 2 6 3 7 5 6 4 0 2
2 / 2 6 / 1 0 9 2 6 4  3 / 4 3 9 /
3 / 5 1 / 1 9 2 2 a < 7 6 4 0  v




5 / 0 3 / 1 9 6 2
4 / 0 4 / 1 9 « 2
4 / 0 5 / 1 9 6 2
4 / u b / 1 9 6 2
3 / 0  9 / 1 9 8 2
4 / 1 0 / 1 9 8 2
i / 1 1 < 1 9 8 2
5 / 1 2 / 1 9 8 2
4 / 1 5 / 1 9 8 2
i / 1 6 / 1 9 8 2
i / 1  / / 1 9 8 2
4 / 1  b / 1 9 8 2
3 / 1 9 / 1 9 2 2
4 / 2 2 / 1 9 8 2
5 / e s f 1 9 8 2
i f  2 k / 1 9 8 2
4 / 2 6 / 1 9 6 2
4 / 2 0 / 1 9 8 2
4 /  2 9 / 1 9 8 2
4 / 4 0 / 1 9 2 2
4 / 4 1 / 1 9 6 2
4 / 0 1 / 1 9 8 2
4 / 0 2 / 1 9 8 2
4 / 0 5 / 1 9 6 2
4 /  U6/ 1 9 8 2
4 / u / / 1 9 8 2
4 / 0 8 / 1 9 6 2
4 / 0 9 / 1 9 8 2
4 / 1 2 / 1 9 6 2
< . / 1 4 / 1 9 8 2
<i / 1  4 / 1 9 6 2
4 / 1 4 / 1 9 8 2
4 / 1 6 / 1 9 8 2
4 / 1 9 / 1 9 8 2
4 / 2 0  / 1 9 6 2
4 / 2 1 / 1 9 6 2
4 / 2 2 / 1 9 8 2
4 / 2 4 / 1 9 6 2
4 / 2 6 / 1 9 8 2
4 / 2 / / 1 9 82
4 / 2 8 / 1 9 2 2
4 / 2 9 / 1 9 8 2
4 / 5 0 / 1 9 8 2
4 / 0 4 / 1 9 8 2
5 / t i 4 / 1 9 6 2
V j ) / 1 7 82
EVEN GEN
6 4 4 / 6 4 0  i
6 5 0 0 6 4 1 5
6 4 4 / 6 4 1 2
65CT 6 4 3 6
6 5 0 0 6 4 3 6
6 5C0 6 4 4 1
6 5CJ 6 4 5 0
6 5 0 0 6 4 5 0
6 5 C 0 T 4 6 1
66  6 / 6 4 6 6
6 8 / 5 6 4 6 1
6 8 7 5 6 4 5 1
‘ 6 6 2  5 6 4 2 9
6 6 * 5 6 4 3 5
6 5 6 2 6 4 3 5
6 5 0 0 6 4 2 7
65LU 6 4 2 6
6 6 8 / 6 4 2 /
6 8 1 2 6 4 1 1
6 8 1 2 6 4 1 5
6 7 5 0 6 4 1 5
6 8 1 2 6 4 2 3
6 7 5 0 6 4 4 8
6 8 1 2 6 4 4 6
6 7 5 0 6 4 7 0
6 / 5 0 6 5 0 2
6 6 8 / 6 5 1 4
6 / 5 J 6 5 1 6
6 / 5 0 6 5 2 2
6 6 8 7 6 5 2 9
6 6 8 / 6 5 3 3
6 8 1 2 6 5 6 2
6 8 7 5 6 5 9 5
6 4 1 2 6 6 0 6
6 8 / 5 6 6 0 8
6 1 8 / 6 6 1 9
6 7 5 0 6 6 2 0
6 8 1 2 6 6 4 2
6 1 8 7 6 6 6 5
4 F 7 5 6 6 7 9
6 8 7  5 6 6 3 5
6 8 / 5 6 6 9 9
6 8 / 5 6 6 / 1
6 9 3 7 6 6 6 0
6 5 4 / 6 6 6 0
* 5 3 / 6 6 6 0
M l / 7 1 7 /
1 7 / 7 1 9 /
0 1 7 / f Z t /
7 7 7 / 7 17
. ' 1 7 / /  a 1/
V. 7 / 7 rl>
7 '  1/ 7-17
, r - l / 7 - 1 /
7 0 1 / 7 7 I  /
■<■ 1 / c 7 1 /
7 1 1 / ' 7 1 /
7 7 17 9 * 1 /
.'717 7 ? 0 /
I I I  / 7 v(i/
' r 1 / 7 0 9/
M l / 1 j 3 /
V' 1 / 1 j  ■) Z
M i  / . 7 . /
■' /  r / ; ' 7 /
?‘-.7 7 9 j  /
C ( . / 7 0 , j /
< /  I - / <7 1/
C ' D / t- » 1/
/<_•:/ >-7 1/
/ C ( ? ' 7  1 /
M 1- c ^ 1 /
,'S ,o' “ ? j  /
I 7 0 / 9  9?
'• 9 / 7 S y
' 777 / 7 S 5
v *. /  9 /  Lb»
/  7 9 9 9 / - ' 9
17 / o 9 / 7 ?
S. ■. 7 7 c. Z M
M 9 9 9 /  0 9
.,/  09 C/  79
5 009 9 / 7  9
999 Z I 9 ?
KI 3
I / r f / 3
7  j  «■* i  /  -s ? /  ? 
7 if I  / - ? / 9  
t / 07 / 9 
a > /• L / 9 7 / O 
7- ' 1 / 9 7 / 9  
7 a '. I  177 / o 
7  i t .  I /  l ? / C
T-f '  L / r  t / P
? i ( -  I / /  l / ^  
~if l / l .  I / O  
U C l / 3  
? • ) '  l / 7 1 / v
7. , /  1/  I I / O
■»'-/, I  / n I  /  -J 
?'•>/1 //,"/■>
I / ,  r / c
7 ‘t i / / f  /i? 
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